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ABSTRACT 
Multimedia has enormous potential but there is still much to learn about what 
works and what does not work for children. The aim of this research was to 
develop a model for multimedia design that gives user engagement for children . 
. " 
A preliminary scoping study showed that children did realise the potential of 
multimedia but did not like the design of the applications given to them. A search 
was made for a multimedia application that fitted the 'wish lists' of the children in 
the scoping study in order to identify a vehicle for. these investigations. The Sims, 
a popular game about Life Management, where players play a major role in the 
management of everyday family life (providing a place to stay, managing finance, 
basic needs, moods and desires), fitted this description and was selected for this 
purpose. Five experiments were conducted with children (9 to 14 years old) 
varying the use of The Sims to test what really engaged them. An Engagement 
Scale was created as a rating scale to measure engagement at five-minute 
intervals. Other data to establish the degree of engagement was gathered 
through video recordings and interviews. 
The experiments obtained high levels of engagement for some conditions, for 
example, simulation and construct conditions. From this the factors contributing 
to engagement were identified. As a result a 6-component theory of engagement 
was formulated as 'An Engaging Multimedia Design Model for Children'. The 
model proposes that children need to be able to interact with the multimedia at 
several levels to be engaged to it. The lowest level of interaction needs to give 
immediate feedback as a result of the child's actions to support physical or motor 
skills. The higher levels of interaction, however, need to support mental model , 
skills and goal achievement. In some cases goals set by the designer are 
effective. In others the children need to set their own goals and levels of 
aspirations. If the design features in the multimedia conform to these principles 
the multimedia application will be engaging for children. 
Acknowledgements 
To name every person to whom I am indebted would require a separate volume for this thesis. 
There are some groups and individuals that I should express my personal gratitude for without 
. " 
them this thesis would have been impossible. 
• The children of Holywell Primary School for their willingness to participate in my 
research 
• The children of my colleagues, friend and neighbours mainly children of the International 
Students of Loughborough University 
• The children of my colleagues, friend and neighbours of my Malaysian Community in 
Loughborough University and neighbouring universities 
• The Human Sciences and Advanced Technology (HUSAT) - usability labs, Elms Grove, 
Loughborough 
• All the academic staff, clerical and technical staff of the Department of Human Sciences 
for the support and assistance given during the course of my studies in ensuring I get the 
best of the days of my stay in the UK 
• My sponsoring body Universiti Putra Malaysia, in the Government of Malaysia 
Above all there are two most important influences beyond compare in the journey of completion 
of this thesis: 
• My supervisor Professor Ken Eason, the most valued personality, for his guidance, on 
going supervision and professionalism that had made wonders in making sure that I did 
i· 
not lose sight of the final outcome of my thesis 
i 
And for everything else ... MY FAMILY ... 
.. . My loving husband, Mohamad Rashid and my lovely six children, Alina Hasni, Anees Aisyah, 
Mohamad, Yusuf, and my twins, Eishaque and Eismael who had made lots of sacrifices and 
endless support to this fulfillment. .. 
Table of Contents 
Abstract 
Acknowledgements 
Chapter 1 
Introdnction 
1.0 The Promise of Multimedia 
1.1 Definition 
1.2 History 
1.3 Multimedia and People 
1.4 Multimedia and Children 
. " 
1.5 Relating HCI, UCD, Children and Multimedia 
1.6 The Landscapes of Multimedia 
1.7 The Failure of Multimedia? 
1.8 The Problem 
1.9 The Research 
1.9.1 Research Background and Aims 
1.9.2 Why Research? 
1.10 Theoretical Hypothesis 
1.11 The Research Questions 
1.12 The Purpose of Study 
1.13 Structure ofthe Research 
1.14 Thesis Structure 
Chapter 2 
Research Methods for Studying Children Using Multimedia 
2.0 Chapter Outline 
2.1 Introduction 
2.2 Research Methods Review 
2.2.1 Ethno methodology 
2.2.2 Action Research 
2.2.3 Grounded Theory - Generating a Theory 
2.2.4 Usability Evaluation Methods 
2.2.5 The Experimental Research Approach 
2.3 Research Methods and Issues When Studying Children 
2.3.1 Usability Evaluation and Children 
2.3.2 Methods on researching children 
Page 
1 
1 
1 
4 
7 
8 
9 
10 
12 
13 
14 
15 
15 
16 
16 
17 
17 
19 
21 
21 
22 
22 
22 
23 
25 
25 
26 
27 
27 
28 
2.3.3 Where the children are in this research paradigm? 
2.3.4 Ethical Issues in studying Children 
2.4 The Approach Adopted 
2.4.1 Researcher's stand 
2.4.2 Qualitative and Quantitative Data 
2.5 The Research Programme and the Method Use<1, 
2.5.1 The Participants - Children 
2.5.2 Criteria for Selection 
2.5.3 Gender 
2.5.4 Research Instruments 
2.5.5 An Engagement Scale Score 
2.6 Other Methodological Considerations 
2.6.1 Making the Children Comfortable 
2.6.2 Cultural Barriers 
2.6.3 Selecting Multimedia Applications for Study 
2.6.4 How to get Children to Behave Naturally in Video Recordings and 
in An Experimental Setting 
2.7 Overall Conclusion 
Chapter 3 
An Early Study of Children to Identify Issues 
-Study 1 (The Pilot Study) 
3.0 Chapter Outline 
3.1 Introduction 
3.2 Selected Children: Age and Gender 
3.3 The Research Programme 
3.3.1 Experimental Locati<?n 
3.3.2 Duration of Study 
3.4 Subject Matter Identification 
3.4.1 Selecting the Themes 
3.4.2 Matching Materials with Intended Target Audience (Age-
Group) 
3.5 The Materials 
3.5.1 The Multimedia CDs 
3.5.2 Information Books 
3.6 Investigative Procedure 
3.7 Findings 
3.7.1 Session I and Session 2 
29 
31 
31 
31 
33 
34 
34 
34 
35 
35 
35 
39 
39 
39 
39 
40 
42 
43 
44 
44 
44 
44 
44 
45 
45 
46 
47 
49 
49 
50 
52 
53 
53 
3.7.2 Findings 
3.7.3 Session 1 and Session 2 
3.7.4 Findings 
3.7.5 Session 1 and Session 2 
3.7.6 Findings 
3.8 Reflections on Methods 
3.9 Analysis of Findings 
3.1 0 Discussion 
3.11 Conclusions 
Chapter 4 
Engagement & Interactivity in Multimedia 
4.0 Chapter Outline 
4.1 Introduction 
4.2 Theoretical Issues and Concepts 
4.3 The Psychological Contribution 
4.3.1 Passivity versus Activity 
4.3.2 Being in Control or in Charge 
. " 
4.3.3 Psychological Studies of Design Features 
4.4 The Human Computer Interaction (HCI) Contribution 
- Design Principles, Issues and Concepts· 
4.4.1 The "Gulf of Execution" and The "Gulf of Evaluation" 
4.4.2 Direct Manipulation 
4.5 The Educational Contribution 
- Activity and Interactivity 
4.5.1 Media Debate 
4.5.2 The Role of Interactjvity in Engagement 
(Educational Technologists Perspective) 
4.5.2 Other Views 
4.6 Interactivity and Engagement 
4.6.1 Interactivity 
4.6.2 Engagement 
4.7 Other Related Issues 
4.7.1 Gender 
4.7.2 Cognitive Development 
4.7.3 Individual Differences 
4.8 Overall Conclusion 
54 
64 
65 
76 
77 
84 
84 
87 
90 
91 
91 
92 
92 
92 
92 
95 
96 
98 
98 
101 
102 
102 
104 
106 
108 
108 
112 
115 
115 
115 
117 
118 
Chapter 5 
The Engaging Multimedia Experience 
- Factors that Matters in Multimedia Design for Children (Study 2) 
5.0 Chapter Outline 
5.1 futroduction 
5.2 Summary: Purpose, Method and Experimental,Oesign 
5.3 Selected Children: Age and Gender 
5.4 The Methods 
5.4.1 Experimental Location 
5.4.2 Research Organisation 
5.4.3 The Experimental Design of Study 2 
a. What is The Sims? 
b. Why The Sims? 
c. Visual Representation of the 5 factors in The Sims 
5.5 Experimental Objective and Structure of Study 2 - The Sims 
5.6 The Materials - Experimental fustruments 
5.6.1 The Edutainment Multimedia CD- The Sims 
5.6.2 An Engagement Scale Score 
5.6.3 Timer 
5.6.4 Semi - Structured futerview 
5.6.5 Video Recordings 
5.7 Study Programme 
5.7.1 Experimental Organisation 
5.7.2 A Standard Briefing Session 
5.7.3 A Free Play Session 
5.7.4 The Constrained Resources Condition - Condition 1 
5.7.5 The Unlimited resou\ces Condition - Condition 2 
5.8 The Data 
5.9 The Results 
5.9.1 Overall Engagement Scale Scores for Condition I and 2 
5.9.2 Setting Analysis Standards 
5.9.3 Average Engagement Scale Score 
5.8.4. Average of Engagement Pattern at Every 5-rninute futerval 
5.10 Description of Engagement Patterns 
5.10.1 The lowest Level of Engagement 
5.10.2 The Starting Levels 
5.10.3 Dips 
5.10.4 Gradual fucrease and Gradual Decrease 
121 
121 
122 
123 
123 
124 
124 
124 
124 
125 
126 
128 
134· 
134 
134 
134 
135 
136 
136 
136 
136 
137 
137 
138 
139 
139 
140 
140 
142 
142 
143 
144 
145 
147 
147 
149 
5.10.5 Plateau 
5.10.6 The Highest Level of Engagement 
5.10.7 The Ending Levels Range 
5.10.8 Findings from Interviews 
151 
154 
155 
156 
5.11 Analysis of Findings 157 
5.11.1 Overall Analysis of Findings of the Engagement Scale Scores 
and Averages for Condition 1 and 4 158 
5.11.2 Analysis of the Low Levels Engagement Pattern 161 
5.11.3 Analysis of the Starting Levels 164 
5.11.4 Analysis of Dips 167 
5.11.5 Analysis of Findings of Gradual Increase and Gradual Decrease 169 
5.11.6 Analysis of Findings of Plateau Category 173 
5.11.7 Analysis of Findings of the Highest Level of Engagement Category 174 
5.11.8 Analysis of Findings from Interview 175 
5.12 Overall Conclusion of Study 2 175 
5.12.1 From the Engagement Tables and Other Graphical 
Representation Perspective 
5.12.2 Gender and Age Perspective 
5.12.3 Important Variables Contributing to Engagement 
5.13 Summary of Findings from Study 2 
5.14 A Preliminary Engaging Multimedia Design Model 
Chapter 6 
An Engaging Multimedia Design Model for Children 
6.0 Chapter Outline 
6.1 Introduction 
6.2 Models of User Behaviour 
6.2.1 The TAM Model 
6.2.2 Mental models and Data Models 
6.3 The Engaging Multimedia Experience of Study 2 
6.4 Designing for Children 
6.3.1 Usability that Matters 
6.3.2 Design Features that Matter 
6.4 Initial Hypothesis of What Could Be Engaging 
6.5 The Five Main factors for An Engaging Multimedia Experience 
6.5.1 Construct Interactivity 
6.5.2 Simulation Interactivity 
6.5.3 Immediacy 
176 
178 
178 
180 
181 
182 
182 
183 
183 
183 
184 
185 
186 
186 
187 
188 
188 
189 
189 
189 
6.5.4 Feedback 
6.5.5 Goals 
190 
191 
191 
191 
192 
194 
6.6 An Engaging Multimedia Design Model - A Preliminary Model 
6.6.1 Stage One 
6.6.2 An Analogy 
6.7 Conclusion 
. " 
Chapter 7 
Testing the Engaging Multimedia Design Model 196 
7.0 Chapter Outline 196 
7.1 Introduction 197 
7.2 The Purpose of Study 197 
7.3 Testing the Engaging Multimedia Design Model 198 
7.3.1 Introduction 198 
7.3.2 Selected Children: Age and Gender 198 
7.4 The Methods 199 
7.4.1 Experimental Location 199 
7.4.2 Experimental Scenario and Time Span 199 
7.4.3 Overview of Experimental Conditions 199 
i. No Interaction - Condition 1 200 
11. Simulation Interaction - Condition 2 201 
11t. Construct Interaction - Condition 3 202 
7.5 Data Gathering and Data Processing 203 
7.6 The Results 203 
7.6.1 Overall Engagement Scores for Each Experimental Condition 203 
i. Condition 1 (No biteraction) 203 
ii. Condition 2 (Simul~tion Interaction) 204 
iii. Condition 3 (Construct Interaction) 205 
iv. Overall Average Engagement Scores per Interval 207 
7 .. 6.2 Engagement Patterns According to Categorisation as in Study 2 208 
i. The Lowest Level of Engagement Category 208 
ii. The Starting Levels Range Category 209 
iii. Dips 209 
iv. Gradual Increase and Gradual Decrease Category 210 
v. Plateau 211 
vi. Maximum 213 
vii. The Ending Levels Range 214 
7.7 Data Analysis 215 
7.7.1 Analysis of Findings of No Interaction 
7.7.2 Analysis of Findings of Simulation Interaction 
7.7.3 Analysis of Findings of Construct Interaction 
7.8 Discussion 
7.8.1 Introduction 
7.8.2 Significant Difference .. ' 
7.8.3 Triangulation Analysis 
7.8.4 Comparing Engagement Patterns Amongst Conditions 
7.9 Conclusions 
7.10 Summary 
Chapter 8 
215 
222 
228 
234 
234 
235 
235 
235 
239 
242 
A Study of Previous Experience- Study 4 244 
8.0 Chapter Outline 244 
8.1 Introduction 245 
8.2 Further Tests - Study 4 245 
8.2.1 The Purpose of the Study 245 
8.2.2 Selected Children: Age and Gender 245 
8.3 The Methods 246 
8.3.1 Experimental Location 246 
8.3.2 Experimental Scenario and Time Span 246 
8.4 Simulation Interaction 247 
8.4.1 What the children had to do 247 
8.4.2 How was this condition set up? 247 
8.5 Construct Interaction 247 
8.5.1 What the children had to do 247 
8.5.2 How was this condit\on set up? 248 
8.6 Data Gathering and Data Processing 248 
8.7 The Results 248 
8.8 Overall Engagement Scale Scores According to Experience for Both 
Experimental Conditions 249 
8.8.1 Engagement Scale Scores for Sims (WE) Group 249 
8.8.2 Engagement Scale Scores for Sims (WOE) Group 249 
8.9 Average Engagement Patterns Simulation Interaction Vs Construct Interaction 250 
8.9.1 Simulation Interaction Vs Construct Interaction Sims WE Group 250 
8.9.2 Simulation Interaction Vs Construct Interaction Sims WOE Group 251 
8.1 0 Engagement Patterns According to Categorisation as in Study 2 and Study 3 
for Both Groups Sims WE and Sims WOE 252 
8.10.1 The Lowest Level of Engagement Category for Sims WE and Sims 
WOE for Simulation mteraction Vs Construct mteraction 252 
8.10.2 The Starting Level Range Category for Sims WE and Sims WOE 
for Simulation mteraction Vs Construct mteraction 253 
8.10.3 Dips Category for Sims WE and Sims WOE for Simulation 
mteraction Vs Construct mteraction 254 
8.10.4 Gradual mcrease and Gradual Decn;ase Category for Sims WE and 
Sims WOE for Simulation mteraction Vs Construct mteraction 255 
8.10.5 Plateau Category for Sims WE and Sims WOE for Simulation 256 
mteraction Vs Construct mteraction 
8.10.6 Maximum Category for Sims WE and Sims WOE for Simulation 
mteraction Vs Construct mteraction 
8. I 0.7 The Ending Levels Category for Sims WE and Sims WOE for 
Simulation mteraction Vs Construct mteraction 
8.11 Data Analysis 
8.11.1 Engagement Scale Scores; Simulation mteraction Vs Construct 
mteraction for Sims WE Group 
8.1 1.2 Engagement Scale Scores; Simulation mteraction Vs Construct 
mteraction for Sims WOE Group 
8.11.3 Conclusion 
8.11.4 Significant Difference 
8.11.5 Triangulation Analysis 
8.12 Comparing Engagement Patterns According to Categorisation 
8.12.1 The Lowest Engagement Level Category 
8.12.2 The Starting Level Range Category 
8.12.3 Dips Category 
8.12.4 Gradual mcrease mid Gradual Decrease Category 
8.12.5 Plateau Category 
8.12.6 Maximum Category 
8.12.7 The Ending Levels Range Category 
8.13 Discussion 
8.14 Summary 
257 
258 
258 
258 
259 
260 
261 
261 
261 
261 
263 
263 
264 
264 
265 
265 
265 
267 
Chapter 9 
Study 5 - An Investigation into Prolonged Play 
9.0 Chapter Outline 
9.1 Introduction 
9.2 Study 5 
. " 
258 
258 
259 
259 
9.2.1 Introduction 259 
9.2.2 The Purpose of Study 5 259 
9.2.3 Selected Children: Age and Gender 260 
9.3 The Investigation 260 
9.4 Data from Group 1 261 
9.4.1 The Findings 262 
9.4.2 Aoalysis of Findings of Group 1 266 
9.4.3 Conclusion 268 
9.5 Data from Group 2 270 
9.5.1 The Questionnaire 270 
9.5.2 The Findings 271 
9.5.3 Aoalysis of Findings of the Questionnaire 274 
9.5.4 Conclusion 277 
9.6 Data from Group 3 278 
9.6.1 The Findings 278 
9.6.2 The Positive and Negative Views of Prolonged Play of the Early 279 
Version 
9.6.3 Other Comments During Early Version Phase 279 
9.6.4 Views about Construct and Simulation Mode of Prolonged Play. 280 
9.6.5 Aoalysis of Findings of Group 3 282 
9.7 Overall Discussions and Conclqsions 285 
9.8 Summary 287 
Chapter 10 
Discussion & Conclusions 
10.0 Chapter Outline 
10.1 Introduction 
10.2 Methodological Review - Research Strengths and Limitations 
10.2.1 Research Method Strengths . , , 
10.2.2 Limitations 
10.3 Lessons Learned about Working with Children 
10.3.1 Researching Children 
10.3.2 Research Instruments 
10.3.3 Helping Children to Articulate 
lOA Other Issues to Ponder 
1004.1 If given another chance 
1004.2 Other Future Research Opportunities 
10.5 The Research Programme 
10.6 What did the children want? 
10.7 The Five Design Features 
10.8 Towards A Model of Engagement 
10.9 The Model of Engagement 
10.9.1 Introduction 
10.9.2 Interaction and Immediate Feedback- Motor Skills Level-
290 
290 
291 
291 
291 
292 
295 
295 
296 
296 
297 
297 
297 
298 
299 
301 
301 
302 
302 
Achievement of Goals 303 
10.9.3 Simulation - Mental Model Skills Levels - Achievement of Goals 305 
10.9.4 Construct - Mental Model Skills Levels - Achievement of Goals 307 
10.9.5 Previous Experience and Sustained Engagement 307 
10.9.6 The Scope and liimitations of the Model and How it Might be 
Further Developedi 309 
10.10 Implications of Designing fOr or with Children 311 
10.10.1 Designing Multimedia for Children 311 
10.10.2 Designing Educational Multimedia for Children 313 
10.10.3 Designing with Children 315 
BIBLIOGRAPHY 318 
Appendices 
List of Tables 
Chapter 1 
Table 1.1 Relating Humans, Computers and User Interface 
Chapter 4 
Table 4.1 The Interactivity Evidence 
Table 4.2 Levels of Interaction 
ChapterS 
. " 
Page 
6 
101 
109 
Table 5.1 Customer's Reviews Rating in Terms of Preferences 125 
Table 5.2 5 Main Factors versus The Sims 126 
Table 5.3 Engagement Scale Scores for Condition 1 of Study 2 141 
Table 5.4 Engagement Scale Scores for Condition 2 of Study 2 141 
Table 5.5 Lowest Level Engagement Category of the Engagement 
Scale Scores for Condition 1 (LM$ - 2 Loc -MBuFCFm) 145 
Table 5.6 Lowest Level Engagement Category of the Engagement 
Scale Scores for Condition 2 (ULM$ - F Loc- FBulFBy FmG) 146 
Table 5.7 The Starting Engagement Scores for the First 5-minute 
Interval 147 
Table 5.8 Dips in Engagement Scale Scores for Condition 1 (LM$ - 2 
Loc -MBuFCFm) 148 
Table 5.9 Dips in Engagement Scale Scores for Condition 2 (ULM$ - F 
Loc- FBulFBy FmG) 148 
Table 5.1 0 Gradual Increase Engagement Scores for Condition 1 (LM$ 
- 2 Loc -MBuFCFm) 150 
Table 5.11 Gradual Increase Engagement Scores for Condition 2 
(ULM$ - F Loc- FBulFBy FmG) 150 
Table 5.12 Gradual Increase Engagement Scores for Condition 1 (LM$ 
- 2 Loc -MBuFCFm) 151 
Table 5.13 Plateau of the Engagement Scale Scores for Condition I 
(LM$ - 2 Loc -MBuFCFm) 152 
Table 5.14 Plateau of the Engagqnent Scale Scores for Condition 2 
(ULM$ - F Loc- FBulFBy FmG) 153 
Table 5.15 Maximum Level Engagement Scale Scores for Condition 1 
(LM$ - 2 Loc -MBuFCFm) 154 
Table 5.16 Maximum Level Engagement Scale Scores for Condition 2 
(ULM$ - F Loc- FBulFBy FmG) 155 
Table 5.17 The Ending Engagement Scores for the last 40-minute 
Interval for Condition 1 and 2 156 
Table 5.18 Children Preferences from Interview Data 156 
Chapter 7 
Table 7.1 Children according to gender and age groups 
Table 7.2 Children according to experience 
Table 7.3 Children Participating in Condition 1 (No Interaction) 
Table 7.4 Children Participating in Condition 2 (Simulation 
198 
198 
200 
Interaction) 
Table 7.5 Children Participating in Condition 3 (Construct Interaction) 
Table 7.6 Engagement Scale Scores for Condition I (No Interaction) 
Table 7.7 Engagement Scale Scores for Condition 2 (Simulation 
Interaction) 
Table 7.8 Engagement Scale Scores for Condition 3 (Construct 
Interaction) 
Table 7.9 Average Engagement Scores Per Interval for 3 Experimental 
Conditions .. 
Table 7.10 Lowest Level of Engagement Score Category Condition 1 
(No Interaction) 
Table 7.11 Lowest Level of Engagement Score Category Condition 2 
(Simulation Interaction) 
Table 7.12 Lowest Level of Engagement Score Category Condition 3 
(Construct Interaction) 
Table 7.13 The Starting Levels Range Category for all 3 conditions 
Table 7.14 Dips as they occur in Condition 1 (No Interaction) 
Table 7.15 Dips as they occur in Condition 2 (Simulation Interaction) 
Table 7.16 Dips as they occur in Condition 3 (Construct Interaction) 
Table 7.17 Gradual Decrease Engagement Pattern in Condition 1 
(No Interaction) 
Table 7.18 Gradual Increase Engagement Score Pattern in Condition 2 
(Simulation Interaction) 
Table 7.19 Gradual Increase Engagement Score Pattern Condition 3 
(Construct Interaction) 
Table 7.20 Plateaus in Condition 1 (No Interaction) 
Table 7.21 Plateaus in Condition 2 (Simulation Interaction) 
Table 7.22 Plateaus in Condition 3 (Construct Interaction) 
Table 7.23 Maximum Score in Condition 1 (No Interaction) 
Table 7.24 Maximum Score in Condition 2 (Simulation Interaction) 
Table 7.25 Maximum Score in Condition 3 (Construct Interaction) 
Table 7.26 The Ending Levels Range in all 3 Conditions 
Chapter 8 
, 
Table 8.1 Engagement Scale Sc6res for Simulation Interaction Sims 
(WE) Group 
Table 8.2 Engagement Scale Scores for Construct Interaction Sims 
(WE) Group 
Table 8.3 Engagement Scale Scores for Simulation Interaction Sims 
(WOE) Group 
Table 8.4 Engagement Scale Scores for Construct Interaction Sims 
(WOE) Group 
Table 8.5 The Lowest Level Category Simulation Interaction 
Vs Construct Interaction for Sims WE Group 
Table 8.6 The Lowest Level Category Simulation Interaction Vs 
Construct Interaction for Sims WOE Group 
Table 8.7 The Starting Engagement levels in Simulation Vs Construct 
Interaction for Sims WE Group and Sims WOE Groups 
201 
202 
204 
205 
206 
207 
208 
208 
208 
209 
209 
210 
210 
211 
211 
211 
212 
212 
212 
213 
213 
214 
214 
249 
249 
250 
250 
252 
252 
253 
Table 8.8 Occurrence of Dips in Simulation Interaction Sims (WE) 
Group 
Table 8.9 Occurrence of Dips in Construct Interaction Sims (WE) 
Group 
Table 8.10 Occurrence of Dips in Simulation Interaction Sims (WOE) 
Group 
Table 8.11 Occurrence of Dips in Simulation Interaction Sims (WOE) 
Group .,' 
Table 8.12 Occurrence of Gradual Increase intlie Sims (WE) Group 
Table 8.13 Occurrence of Gradual Increase in the Sims (WOE) Group 
Table 8.14 Occurrence of Plateaus for Simulation Interaction in the 
Sims (WE) Group 
Table 8.15 Occurrence of Plateaus for Construct Interaction in the 
Sims (WE) Group 
Table 8.16 Occurrence of Plateaus for Simulation Interaction in the 
Sims (WOE) Group 
Table 8.17 Occurrence of Plateaus for Construct Interaction in the 
Sims (WOE) Group 
Table 8.18 Occurrence of Maximum Scores for Simulation Interaction 
in the Sims (WE) Group 
Table 8.19 Occurrence of Maximum Scores for Construct Interaction in 
the Sims (WE) Group 
Table 8.20 Occurrence of Maximum Scores for Construct Interaction in 
the Sims (WOE) Group 
Table 8.21 Occurrence of Maximum Scores for Construct Interaction in 
the Sims (WOE) Group 
Table 8.22 The Ending Engagement Levels Range for both Simulation 
and Construct Interaction Experimental Conditions for Sims 
WE Group and Sims WOE Group 
Chapter 9 
Table 9.1 The Two Selected Prolonged Play Children in Study 2 doing 
Condition 1 (Simulation) 
Table 9.2 Another two children.in Study 2 with Sims experience doing 
Condition 1 (Simulation) 
Table 9.3 The Two Selected Prolonged Play Children in Study 2 doing 
Condition 2 (Construct) 
Table 9.4 Another two children in Study 2 with Sims experience doing 
Condition 2 (Construct) 
Table 9.5 Average Engagement Scores of Pro longed Play Children and 
No Experience Children doing Condition 1 (Simulation 
Condition of Study 2) 
Table 9.6 Average Engagement Scores of Prolonged Play Children 
and No Experience Children doing Condition 2 (Construct 
Condition of Study 2) 
Table 9.7 Engagement Scores for Other Children Without Experience 
doing Condition 1 - Simulation Condition of Study 2 
254 
254 
254 
254 
255 
255 
256 
256 
256 
257 
257 
257 
257 
258 
258 
262 
262 
263 
263 
263 
264 
265 
Table 9.8 Engagement Scale Scores for Other Children Without 
Experience doing Condition 2 - Construct Condition of 
Study 2 
Table 9.9 Classification of Questionnaires 
Table 9.10 Positive and Negative Views of Boys (B) and Girls (G) 
About Length of Play 
Table 9.11 Positive and Negative Statements of Boys and Girls in the 
Early Version Phase . , , 
Table 9.12 Views about Construct and Simulation Mode of Early 
Version Phase . 
Table 9.13 Views About Construct and Simulation Mode of Later / 
Recent Version Phase 
266 
274 
279 
280 
281 
282 
Chapter 1 
Introduction 
1.0 The Promise of Multimedia 
This thesis is about children. using multimedia! Multimedia has been said to have 
enormous potential for leisure and education. 'But does It work? Do children like 
It, etc? The thesis focuses on all users but especially on children. This research 
investigates children's use of publicly available multimedia (CD-RaMs). The 
chapter starts with a definition, its history and promise. And the reality -where it 
doesn't work, where It does work and what we know of why the differences - in 
the form of multimedia and in the way it is designed. It presents the purposes 
and objectives of the research and ends with a description of the structure of the 
thesis. 
1.1 Definition 
ISO 14915 (2001) defines multimedia as 
... user Interfaces that integrate and synchronise different media (static 
media such as text, graphs and Images; and dynamic media such as 
audio, animation and video) ... 
This guidance insists on standards that need to be applied to presentation and. 
Interaction techniques for computer based multimedia applications In general, 
including stand-alone and networked applications. It provides recommendations 
for their design and evaluation, but only covers ergonomic issues. The standard 
excludes "non-ergonomic" ISsu~s such as aesthetics and entertainment. 
i 
In a design guide INUSE (European Usability Support Centres) (1997) multimedia 
is defined as: 
... The use of different input devices and different media, both time 
dependent 
(sound, music, voice, video) and time independent (graphics, text) In a 
system or service (Clarke, 1992). A multimedia system or service may 
therefore Include a combination of text, still Images, graphics, video 
animation, sound and speech as output media. To interact with these 
elements, the user may use a mouse, tracker ball, joystick, touch screen, 
pen, stylus, keyboard or speech for input... 
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Both the definitions above are evidence of current multimedia capabilities. In its 
early and developing sta~ge it had fewer capabilities. Dix (1993) describes early 
multimedia In terms of two interchangeable concepts multi-modal and multi-
media systems. He dIscusses its development through interactive systems, 
starting with the traditional keyboard, and a mouse as a poInting device, one-
screen display and limited sound output. 
. " 
As system developments took place more multiple communication channels could 
be used simultaneously and gradually multi-media systems appeared. They used 
a number of different media to communicate s!JPplementary, additional and 
redundant information through input and output devices. These systems use "the 
multiple sensory channels" of humans and also different "types of visual Inputs" 
like "textual, graphical, Iconic, animation, Video and CD-I" (Dlx, 1993). Since 
1993 more functionality has led to an increase in the "bandwidth of human-
computer interaction" to include interfaces for users with special needs and 
virtual reality. 
Preece (1994) defines multimedia from a HCI perspective. She emphasises 
concepts of quality (hIgh quality sounds and video Images), aesthetiCS (appeal), 
distributlveness (high storage capacity), user-centeredness (effective interaction, 
easy to use), ... 
... Any computer applicatIon that employs a videodisk, images from a CD-
ROM, uses high quality sound, or uses high quality Video Images on screen 
may be termed a multimedia application. Such interfaces are often 
aesthetically appealing and where high capacity storage devIces such as 
CD-ROM are used, can provide effective interactions for the user, by 
acting as very large data bases or storehouses of information with dense 
but easy-to use cross referencIng and indexIng. Preece (1994: p.225) 
Barnhart (2002) acknowledges the uncertainty and confUSion caused by the 
emergIng concepts of multimedia. In her ergonomics' view she explains the 
existence of two different camps proposed by England (1994): one that looks at 
"user's perspective which refers to the different sensory and operating modallties 
that a user brings to bear in receiving and communicatIng information to a 
machine", and another from "a systems-oriented approach ... " Barnhart (2002: 
p.3) The latter she claims to be most commonly used (Steinmetz & Nahstedt, 
1995: Georganas, 1997; Blattner & Dannenberg, 1992) in Barnhart (2002). 
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Jones (2003) looks at multimedia as 
" ... The integration of multiple media forms, including text, music, spoken 
words, video, illustrated graphics, and still photographs, to communicate 
unified messages that, ideally at least, are also interactive ... " (Jones (2003) 
p.329) 
• j. I 
He claims that digital multimedia becomes "hypermedia" due to the hypertext 
linkages presented when it submerged itself in the Internet. 
To Cawkell (1996) multimedia means: 
" 'The processing and presentation of information in two or more media', so 
computers which are capable of handling text and simple graphics, ... could be 
called 'multi-media computers' ... many extra attributes have been developed 
that the word now usually means the processing and presentation of at least 
text, graphics, and pictures, if not animation and motion video, usually in 
colour with sound ... many systems and activities ... including hypertext, image 
processing, compression systems, colour electronics, input technologies like 
scanners, cameras, and picture frame grabbers, output technologies such as 
displays and reprography, transmission systems, Virtual Reality, and 
visualization. Compact Disk media and techniques, electronic books and 
journals, and videoconferencing are multimedia, as are computer games and 
home shopping." (Cawkell (1996) p.3) 
Hence we have different writers defining multimedia differently. Some writers do so 
by looking at it from a historical perspective, some the form it was at the time the 
definition was made, whilst others according to the disciplines they hold. Some 
include the professional jargon of software developers or multimedia technical 
specialist while others do not. Defining it is just as intricate as discussing the history 
of its creation. Gonzalez (2000) when expressing the difficulties of getting the right 
multimedia curricular in the acad~mia arena, has this to say about its definition: 
Ask for a definition of "multimedia", and you'll likely never to hear the same 
description twice. So, how do we go about teaching it?" (Gonzalez (2000) 
p.89) 
For the researcher, metaphorically multimedia behaves like the "mitosis" 
phenomenon of a human cell; it divides and multiplies but still maintains its genetic 
characteristics of multi-functionality. The concept was created with the intention of 
the explOitation of the possibilities of integrating these multifunctional media using 
text, sound, animation and video imaging,. etc. in one application, platform or 
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environment. The concept has been assimilated into computer technologies through 
computer desktops as standalone CDs, through on-line systems of the Web and 
through the digital age of the mobile phones. Its birth and creation has affected 
many disciplines in and around computer technology symbiotically and therefore 
contributed a lot to the multidisciplinary natur~ in building, creating, designing and 
using it. 
1.2 History 
Druin (1996a) traces the historical development of multimedia as far back as the 
1960s, while Jones (2003) goes even further. But both agree that its popularity 
begins in the 1960s. This is the time when people started experimenting with 
different media with the incorporation of music, sculpture, painting and live 
performance to bring about the "multi" functionality phenomenon. Later they come 
up with the term "mUlti-media" with a "dash" in 1970s. This was the time when 
people started to attempt mixing theatre-based film and slide shows. Sometime 
between 1970s and the early 1980s the "dash" lost its functionality. This marriage of 
varying media - text, graphics, video, animation, and sound in combination with 
computer technology contribute to its name. 
Hughes (2000) looked at its history from the time when the tools of creation became 
accessible to the masses and not just the work of a "sacred few". As the years 
progressed many experiments took place. More functionality was being built to allow 
users more opportunities to interact. As the capacity increased the demand for this 
type of environment increased. People wanted to do more things with it and 
authoring tools became easier to iuse. 
Both writers, Druin and Hughes, acknowledge that HyperCard, (referred to as 
WildCard by Bill Atkinson, the creator) was the first authoring tool that allowed users 
to create interactive multimedia on a desktop computer. From it bloomed other 
authoring tools that led to the diversity described by Hughes (2000). 
HyperCard is really what got "multimedia" started on its present course. A 
huge "developer community" formed around it that was unlike anything that 
had happened before. It involved people from all walks of life. Many of them 
had never used computers before - let alone built anything with them. 
Diversity flourished. Many of the results were loveable only in the eyes of 
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their creators - but that's democracy for you, and without it, some of the 
most original and inspiring works we have today would never have happened. 
"HyperCard then was what the Web is today ... " (Hughes (2000) p.62.) 
Jones (2003), however, mentions Canter, an entrepreneur, who was impressed by 
. " 
the graphical user interface (GUI) and producea the first authoring tools for desktop 
computers. These systems had hardware and software tools that allowed the 
development of interactive programmes, hardware that converted information to 
machine-readable formats and software that enabled non-programmers, especially 
artists and musicians, to build multimedia programmes. This software could be found 
on many platforms but its demand on storage space made CD-ROM a very good 
option, which makes it portable and very distributive. Druin (1996) claims it was in 
this form that its "dash" was lost for good. 
However, the development of multimedia cannot be seen as just an expansion of 
machine capabilities. It has to be related to what people want to do with It. 
Otherwise we fall into a "machine-centred orientation to life" (in this research 
context a "technology-centred orientation to life"). Man is asked. to conform to the 
needs of the "machines" and not the other way round. The trouble is ... 
"When we take a machine-centred viewpoint, we judge things on artificial 
mechanical merits. The result is continuing estrangement between humans 
and machines, continuing and growing frustration with technology and with 
the pace and stress of a technologically centred life." (Norman (1993) p. xi) 
It then adds concerns to a phra~e once said by Churchill ... "First we built our buildings 
then they built us". Now we ar~' serving the technology instead of having it serve us. 
l 
It is about time we reversed ttie machine-centred viewpoint to a person-centred 
viewpoint. It is about time, says Norman (1993), "Technology should serve us". 
From thiS, parallel with the development of multimedia, came issues about making 
systems usable. In the mid 1980s research into the field of User Centred Design 
(UCD) in computer technology bloomed. As ergonomics and usability studies became 
an issue in designing for humans, Human Computer Interaction (HCI) became a field 
specifically for users of computers and computer systems. Table 1.1 below 
encapsulated the field of HCI as described by Jones (2003). 
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The problems that HCr seeks to investigate and address stem essentially from 
the differences between humans and computers at the place whether they 
meet: the so-called user interface, which includes everything from a lap-top's 
on-off switch to the choice of icons on its screen, from the angle at which 
users sit to the shape of the mouse they use. Jones (2003: p. 222) 
. " 
.----------------------------------------------------- --------~ 
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Situation I Humans ~ Computers 
Conditions 
Past Experience 
· 
Think, reason and 
· 
Store information 
behave according 
to theories and 
models of the' 
world based on U 
Dast e~erience S 
Memories · Limited memories E · Retrieve information 
and attention R consistently 
spans 
Task 
· 
Ability to I 
· 
Better at processing 
concentrate and N information 
perform tasks T 
varies, for reasons E 
that are R 
unpredictable and F 
arbitrary A 
Learn to generalise · Ability to learn one C · Worse at recognising 
task and make E 
generalisation to 
help with other 
tasks 
Intelligence · Intelligent 
Table 1.1: Relating Humans, Computers and User Interface 
\ 
patterns, almost 
completely incapable 
of generalising their 
learninq to other tasks 
· Not, so far, intelligent 
enouqh 
Changes in the direction of de~ign became prominent in this period. A precise 
scenario of changes from innovative technological development to technology for 
human-computer interaction could be seen in Eason (1992). In the advent of the UK 
Alvey and the CEC ESPRIT programmes of information technology, he had an 
opportunity to work with systems developers on the processes by which systems 
were designed and implemented. 
The developers of generic hardware and software were going through a major 
period of change in which technological innovation was no longer sufficient. 
They had to look carefully at their markets and this 'market pull' meant they 
had to understand the needs and behaviour of end users (Galer et al 1992). 
This provided opportunities for rapid developments in the technology of 
human-computer interaction ... (Eason (1992) p.2) 
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In order to get the 'user's pull' it became essential for the developers to develop 
"usable" systems. The best possibility is to design one that could allow the user to 
"simply walk up to the device and use it successfully first time" (Eason in Preece, 
1994 p.v). 
. " 
A definition of HCI in 1987 was: 
'[a] Set of processes, dialogues, and actions through which a human user 
employs and interacts with a computer' (Baecker and Buxton (1987) p.40 in 
Preece (1994) p 7) . 
It is now perceived as a much broader field. 
'Human-computer interaction is a discipline concerned with the design, 
evaluation and implementation of interactive computing systems for human 
use and with the study of major phenomena surrounding them' (ACMSIGCHI, 
(1992) p.6 in Preece (1994)) 
As a result of the aim to satisfy more and more of the user's "wishes, needs and 
desires" Human Computer Interaction (HCI) has intertwined itself in many fields. At 
the same time, the potential and power of computing technology has spread and 
widened. The number of users has increased, the variation of use had widened and 
the demand of user has led to more challenges for HC!. Amongst the technological 
developments are speech recognition, multimedia, information visualization, and 
virtual reality. Therefore, in the design of multimedia, the discipline should tell us 
how to engage in user-centred design to make sure it is what users' want. It will also 
tell us what form of multimedia will be usable. Therefore, one of the contributions of 
this discipline will be to help us address issues of making multimedia easy to use. 
'; 
1.3 Multimedia and people 
Each new medium has different connotations and consequences for the user. When 
comparing old and new media Jones (2003) noted that: 
""Each new impact shifts the ratios among all the senses" (McLuhan, 1964) 
the visual order of print, for example, structures a sequentially ordered 
thought. Electronic media, on the other hand, invite a form of thinking that is 
non-linear, repetitive, discontinuous, and intuitive, proceeding by analogy 
instead of sequential argument" (Jones (2003) p. 451) 
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Thus, the challenge in designing, among others, is to satisfy the user. It is not so 
much about content but about the opportunities the medium could give to the user 
when using it. 
McLuhan's famous aphorism, "the medium is the message," expresses his 
belief that the effect of a medium is riot carried by its content, but rather in 
its format: every medium transmits a' powerful message of its own in its 
format, above and beyond its content. The idea is easier to comprehend when 
we compare different media experiences while holding the content constant. 
For example, given the same piece of music, the experience generated from 
listening to high quality stereo system is different from that of listening to a 
Walkman." (Jones (2003) p.4S1) , 
Within this statement lies the argument "We shape our tools and afterwards our 
tools shape us." Yet those that present this argument also believe that the medium 
is transparent or neutral and it is man who gives direction to its potentialities. 
1.4 Multimedia and Children 
Like other technological advances the early design of multimedia was to cater for 
adult users. Children were not considered as users until much later. It is however, 
the usual practice to retrofit design to fit young adults and sometimes, the 
technology then fits children better than adults. Take the case of mobile phones. 
Who could ever imagine that its creation would lead to the present wide market 
potential for children? 
Since most technologies have adult users in mind, child users are usually a second 
priority or, at times, even left qut altogether. Yet many have found that multimedia 
systems have a good potential in,the fields of education and training. 
i 
Multimedia for children comes in various formats, e.g. CD-ROMs and on-line 
systems. For this research, the researcher intends to limit the research to 
multimedia in compact discs, 'multimedia CDs', computer applications on CD-ROMs, 
with standard storage for data larger than one could previously imagine. This means 
that multimedia can be developed for many child audiences. Everyone wants to give 
children a rich multimedia experience with these multimedia applications and 
because of that multimedia production for children bloom liked mushrooms after a 
rainy day. 
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1.5 Relating HCI, UCD, Children and Multimedia 
Human-computer interaction (HCI) is to put it simply the study of people, computer 
technology and the ways these influence each other. The purpose of studying HCI is 
to determine how we make this computer tec;:i;mology more usable by people. This 
therefore requires an understanding of comput<cr technology, the people who interact 
with it and what is meant by 'more usable' which must include an understanding of 
the work that people are trying to perform by using the technology. 
Thus, when we talk about HCI in the context of interaction between children and the 
computer, we need to consider children's cognitive, behavioural, psychological and 
physical capabilities and how to incorporate the knowledge of these into the design 
of technology. In this research it would mean studying the psychological implications 
of the design features in multimedia applications and how these features affect their 
preferences. 
Considerations are made of the technology itself, both in terms of what is available in 
the options presented by computer technology as opposed to the printed form and 
how functionality can be specified on screen interface designs as opposed to printed 
text. Such studies identify the principles of linearity and interactivity and paradigms 
embodying usability in computer-mediated materials. Evaluations of user preferences 
regarding what engages users (in this case, children) will bring to light the 
evaluation of design models against usability and suitability. It exemplifies the 
connotations used in User Centred Design (UCD) Systems. Therefore in UCD context 
it looks at user's activity, both fn terms of tasks to be performed and the context in 
which they occur, to strengthen JCD and HCI needs and requirements. 
The usefulness of knowing the right methodological method to assess evaluation 
models is rightfully illustrated by the importance of HCI itself. Terry Winograd's view 
of HCI by Preece (1994): 
'Human-computer interaction is the kind of discipline which is neither the 
study of humans, nor the study of technology, but rather the bridging 
between those two. So you always have to have one eye open to the 
question: what can the technology do? How you can build it? What are the 
possibilities? And one eye open to the question: what are people doing and 
how would this fit it? What would they do with it? If you lose sight of either of 
those, you fail to design well ... I think the challenge is to really keep 
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knowledge of both the technology and the people playing off against each 
other in order to develop new things.' (Preece (1994) p.S3) 
This research intends to study users and their tasks, in particular, children. The 
study relates this information to design styles,ilnd human factor theories, guidelines 
and standards in order to build an appropriat.e form of interaction for multimedia 
applications suitable for children. The study will also develop knowledge of evaluating 
systems usable by the target user population. 
The question that arises when designing multimedia applications for children is that it 
is highly competitive and highly unpredictable. An application that looks very 
promising and saleable on the day it is launched turns out a complete flop the very 
next day. Designing technology is designing a moving target. Technology is history 
the very next day it is launched. Iterative design is one form of design process that 
helps to ensure good quality products. But iterative design processes take time and 
time means money for producers. Most producers want their products to reach the 
market as soon as possible. Therefore, we find masses of multimedia applications on 
the market that reach their target date of production but defeat the needs of the 
target audience. 
We all know that, in one way or the other, the success of software and courseware 
development and design are dependent upon the people using the product. Not only 
do the producers have to cope with the competitive markets, they also have to face 
the consequences of the convergence of multiple technologies in the product. The 
convergence in some way effec;ts effective use of our senses and if the satisfactions 
of these senses are not met for that particular context, time and space, the material 
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will be discarded by the user. Even though the elements of text, graphic, sounds and 
animations give a multiple effect to multimedia applications there is always the 
question of how much, how long, how often, what, when and where. If one does or 
does not work at its best, the next question to ask is why? 
1.6 The landscapes of multimedia 
When many different bits of computing come together in multimedia people said it 
had great potential. They said it had potential for children. So many people built 
many systems for them. Most multimedia appears to be designed for aesthetics but 
10 
is it beneficial? Do users want it? Some multimedia is complex. Is the purpose of 
making it complex meant to make it more attractive? Do their users value them? 
What do users actually want? What do children want? 
Norman, a man who has made us think twice about the psychology of designing 
every day thing, has this to say: 
"If everyday design were ruled by aesthetics, life might be more pleasing to 
the eye but less comfortable; if ruled by usability, it might be more 
comfortable but uglier. If cost or ease of manufacture dominated, products 
might not be attractive, functional, or durable. Clearly each consideration has 
its place. Trouble occurs when one dominates all the others." (Norman, D. 
(1988) p. 151) 
Therefore, if design restricts itself to aesthetics, the product could be pleasing but 
not necessarily beneficial, for example, to the educationist "educational", to the 
economist "marketable", etc. If the design is usable, it is "operative" but the task 
could be dead "boring". If the cost of iterating and redesigning exceeds the cost of 
not doing so, the design will in most cases be doomed. It is no wonder that Norman 
says we should consider every requirement carefully because trouble does come 
when one dominates all others. 
Sometimes applications really work but there are always cases of enjoying this part 
of an application and not that. The aim of this research is to look at what makes the 
difference. Is it the issue of the quality of interactivity? If so, to what extent does a 
highly interactive multimedia anow you to treat it or manipulate it like a tool you can 
play with or something you can ;.vork with, as opposed to other tangible things like 
books, or toys. To what extent does, an interactive multimedia application allow you 
to be in control of 'flipping pages' at a pace most comfortable to you as in books, or 
allow you to bUild and rebuild as in building block toys? This research intends to look 
at the qualities of successful multimedia design in applications for children and how it 
engages them and in these to answer the question, "DO THEY NEED IT"? 
There are successful stories that need to be accounted for. There are multimedia 
applications that are saleable and continue production up to this very day. Sadly, 
there are those that stop after the release of the first production. One aspect of the 
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research is to see ... what works here and what is it that can be so wrong about it 
that no magic really happens? 
Then there is the. question of designing for children. Many people have tried to 
. " design for children. Designing multimedia for· them is more challenging than one 
might anticipate. Druin (1996b) a designer of new educational multimedia 
environments and technologies for children has one child's comments about the 
material designed for them ... 
"It's too bad they don't let you be a kid. It would be much better than just 
being around them" (Druin (1996b) in Interactions, vol. 111.5, p.12) 
Most designers claimed they had children in mind most of the time. If they were as 
great as they claim to be why are some companies facing serious closure because of 
it. Why do some multimedia really work but some a complete flop? When discussing 
these issues writers tend to look at them through the principles and disciplines they 
follOW. However, there is no research that looked at what the children think about 
applications that had been circulating in the market for a number of years. What are 
their preferences after the applications have reached them? What are their 
favourites? What can others do to ensure that what they produce could reach this 
favourable level and how can they maintain that level? 
1.7 The failure of multimedia? 
There is published evidence that multimedia applications for children have been 
failing. Authors like Hughes (2~00), a developer himself, put the blame for failures 
I down to the "when ideas become big" phenomenon. He gave his views about the 
multimedia crisis in the late 1980s and early 1990s, when many major publishers 
who entered the CD-ROM arena failed to perform both commercially and 
aesthetically. He said some even began to have doubts about what this technology 
could do. "Could it be ... that this brave new technology doesn't actually work?" 
Hughes listed a number of failures in his book: 
"In October 1996/ Penguin and HarperCollins, and the British Marshall 
Cavendish, cut their losses and pulled out of multimedia altogether ... The 
Voyager Company was brought to its knees. Dorling Kindersley sacked 50 
multimedia staff. Even the Living Books Company ("Just Grandma and Me/" 
"Arthur's Teacher Trouble/") shed staff and had to cancel projects. Bill Gates's 
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Corbis Corporation ... now cancelled development effort and pulled out of the 
business ... " (Hughes (2000) p.72) 
Is his opinion the same as other writers and researchers talking about multimedia 
design for chi.ldren? An economist would lookat them from the angle of how sellable 
. " the products are in the market and may plan for improved marketing and advertising 
strategies. Others have also pointed to problems, like the cultural psychology 
research groups who anticipated failures especially of educational CDs. Although 
these were designed for children they failed due to the children's lack of use of them 
in their environment (Giacquinta, Bauer and Levin (1993)) in Kerawalla (2002), 
Livingstone and Bovill's (1999) and Kerawalla (2002)). These groups look at these 
COs, besides other media like television, etc., and studied how children used them in 
their homes and found their preferences. They preferred games to educational COs. 
Therefore we would not do justice to multimedia if we exclude games when we talk 
about successful a nd non - successful stories. Games have found a more successful 
format in multimedia. 
1.8 The Problem 
From the literature we cannot assume that everything is fine and wonderful in the 
multimedia applications designed for children because there must be a problem for it 
not to be performing successfully because amidst its potentialities there are failures. 
The fact that some multimedia applications have high potential and do not fail is 
promising. This means that there is still something good that is worthwhile for us to 
exploit. In trying to solve the problem of failures it is useful to look at successful 
stories and compare them witt] unsuccessful ones, i.e. listing the set of conditions 
that leads to success and the set:that leads to failure. , 
There are various research projects being done about successes and failures like this 
in HCI and they usually point out that what engage people is levels of interaction and 
the things they can do with the system they interact with. What the human computer 
interaction community is saying in general probably applies to multimedia as well 
what these successes and failures means is that there are some things that are 
engaging to children and some are disengaging. There is something about the good 
systems that is keeping them involved with something in bad systems that made 
them bored and not engaged. There is some sort of an engagement phenomenon 
going on between the child and the system they are interacting with. 
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The fact that there is success means that a system can work. There are also ideas 
that the degree of interactivity in the multimedia makes a contribution to whether 
the children are engaged or not. It looks like there might be a working hypothesis 
that says engagement is caused by interactivity, the levels of interaction the user 
encounters while interacting with the system;' But there might be other factors that 
are causing this as well. 
This is what this research intends to be concerned V1/ith. What are the things about a 
system that engage children? What design features get them engaged? In other 
words the research question this thesis seeks to address is what features of a 
computer-based multimedia application help children to become engaged in the 
material of the application. Engagement is therefore the most significant dependent 
variable in this research and its history and meaning is explored in chapter 4. An 
initial working definition of engagement is the extent to which user's shows intrinsic 
motivation when using an application, i.e. a desire to keep using it even when there 
is no external motivation or pressure to continue. The intention is not to study 
whether children learn but to limit the scope of study to whether they become 
engaged by the application and, as a result, show a willingness to continue using it. 
The applications under review might therefore be intended for learning purposes but 
might also include games because some forms of multimedia used in games seem to 
have the ability to sustain the interests of children. 
We have some ideas about what the factors are that might make a difference but for 
this research issues of interactivity are the major ones. Interactivity is therefore the 
most significant independent vJriable in this research and a working definition is the 
degree to which the user can m~nipulate and control the objects in the multimedia 
application. This research will not look from the technology or even the literature 
pOint of view but from the user-centred and child-centred approach in trying to 
understand what matters to children. The likely methodology to use would be to start 
by doing a pilot study by giving children some things to work with to find the issues 
associated with them. Then, it will try to take those factors and study them in a 
more systematic experimental programme to develop an engaging multimedia 
, 
design model that will associate key issues like multimedia applications, children, 
interactivity and engagement. 
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1.9 The Research 
1.9.1 Research Background and Aims 
The interest of researching children using multimedia was a follow-up to the 
. ,. I 
researcher's previous interest in children's reaction to the use of illustrations in her 
master's dissertation in University of Wales Aberystwyth, Said (1995) "The Use of 
Illustrations in Children's Information Books". While the previous research looked at 
how illustrations on paper could transform and insp!re children, the present interest 
looks at the design potential of multimedia made for children. 
Chronologically, the research begins by looking at children's reaction to information 
books in comparison to multimedia applications on similar theme. The aim of the 
initial study is to list the likes and dislikes of children to the features found in the 
multimedia CD-ROMs as compared to the books. 
The aim of the research therefore is to use the 'discovery led by children' method to 
guide the research. The second aim is to find a multimedia application that has the 
features the children wanted and to test this application with children. The research 
will find out what the issues are, try to test them experimentally and try to build a 
model of what works. 
1.9.2 Why research? 
Many people have tried to give children rich multimedia experiences. It seems like a 
good idea. In many cases it dbes not seem to be working. What works and what 
does not seem to be the question. The main objective of this research is to find out 
whether the degree of interactivity relates to the success of multimedia applications. 
However, one genuinely good excuse for doing this research is the researcher is a 
parent herself. Like all parents, the researcher is curious and worried. Should they or 
should they not buy the multimedia materials on the market for their children and if 
so, which one is the best for which purpose and occasion? If we do not buy, are the 
children being deprived of their rights to learn in this way, but if we do, are they 
going to be used or tucked away with all the other stuff in a cupboard? Even though 
this research does not look directly at the usefulness of multimedia but more at 
15 
design issues pertaining to its production, this research hopes to give useful insights 
to good multimedia designs for children. 
1.10 Theoretical Hypothesis 
, .' 
It has long been the researcher's belief that whatever form of computer application is 
created for its users it must include design elements that allow the users to interact 
with the system. Any form of multimedia a pplicationthat does not allow any form of 
interaction between the user and the system created' for them is doomed to fail. The 
existence of interactivity is so important, so much so that the initial research 
hypothesis was that, for children, the level of interaction in multimedia applications 
(especially educational applications) correlates to level of user engagement. In other 
words, if the multimedia could produce a high level of interactivity it will increase the 
level of engagement of children to those applications. 
However, being engaged in a multimedia application is not only about the presence 
of interactivity but has got a lot to do with the type of interactivity the' multimedia 
possesses. It has also got to do with immediacy i.e. how quickly does the system 
respond when the input devices are used like linking the movement of a pointer with 
the movement of the mouse. Engagement has also got to do with the feedback 
received from the actions given during interaction whether immediate or delayed. 
Most importantly engagement has also got to do with the goals the user pursues 
whether directed by the designer or adopted by the user. So engagement may be a 
product of more interactivity. 
I 1.11 The Research Questions 
This research seeks to answer a number of research questions: 
1. What is multimedia, its history and relation to user-centred design in human 
computer interaction? 
2. What are the methods used to research children using multimedia? 
3. What are the children's reaction and preferences to multimedia as compared 
to other media especially books? 
4. What is the children's 'wish list' and factors that matters when deSigning for 
them? What criterion do children favour? Is it about designing a system that 
engages them? 
5. Is there a multimedia that conforms to this 'wish list'? If so, is it really 
engaging? 
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6. What does engagement mean? How could it be measured? 
7. What affects the level of engagement? Is it about the amount of interactivity 
present? Does more interactivity mean more engaged; less interactivity less 
engaged and no interactivity non-engagement? 
8. Does engaging only mean the ability to interact? Does having many different 
types made it more engaging than other~? Or are there types that are more 
favoured than others? If so, which ones are they? 
9. What other factor matter which will make children engaged and stay 
engaged? 
10. What causes disengagement? Where and how does this occur? 
11. How long does engagement last? How does prolonged play affect 
engagement? 
12. Could a model be formed from these factors? How could the model define the 
engagement phenomenon of interacting with multimedia? 
13. What are the implications of the mode! for design? 
14. What other research should be done in the future? 
1.12 The Purpose of Study 
The purpose of this study is: 
To define multimedia, its history and its relation to user-centred design in 
human computer interaction 
To look at research methods concerning children and multimedia interaction 
To discover children's reaction to multimedia as compared to books 
To gather children's 'wish lists' and factors that matters when designing for 
children 
To identify and choose one highly rated children multimedia application from 
an independent source customer's review column of edutainment COs as a 
vehicle for investigation 
To determine whether the 'wish lists' factors are present in the application 
To investigate whether the application is really engaging 
To identify what causes disengagement 
To develop An Engaging Multimedia Design Model for Children from the 
engaging experience . 
To test the Preliminary Engaging Multimedia Design Model with a number of 
experimental conditions: no interaction, simulation and construct interaction 
To do further tests to und~rstand the experience factor 
To investigate how long engagement lasts, what happens after prolonged play 
To finalised the Final Form of An Engaging Multimedia Design Model for 
Children and define what it means 
To relate the model to implications for design 
To review strengths and limitations of research and suggest ways to go 
forward 
1.13 Structure of the Research 
The structure of this research as it is reported in this thesis could be seen in Figure 
1.1 
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Siructure'ofllle Research 
1. Introduction - literature Search I 
Background Information about multimedia literature review; definition, history and relation to UCD and HCI 
-
Specify and justify research 
-
Build Research Questions 
Structure of Thesis 
J. 
2. Study 1 (The Pilot Study) 
-
Early study of children to Identify Issues 
-
Identify resourCes and materials (books and multimedia COs) according to themes 
Set up experimental design comparing reaction to information from media - printed vs. screen; conduct 
study and analyse data 
Identify 'wish lists' and contributing factors, listing reactions and prefetences, likes and dislikes 
• 3. Research Methods 
literature on researching children using multimedia 
Identifying issues and how to measure it 
Develop an evaluation method to measure engagement - An Engagement Scale Scores 
-
Select Instruments and materials to do research 
-
Develop research design for data collection 
• 4. Engagement & Interactlvity in Multimedia 
Further literature of successful and unsuccessful multimedia 
Research on emerging issues, Interactlvlty and engagement 
-
Matching factors from pilot study and literature search 
-
Build a conceptual framework of what works and what do not 
-
Find high ratings edutainment COs from reputed sources - The 
Sims 
Identify design features of this popular multimedia application 
J 
S. Study 2 - An Engaging Multimedia Experience 
-
Conduct an experimental condition to Identify Issues 
-
Is The Sims really engaging? Was It an engaging experience? 
What is engagement? 
What features engages children? 
How, what and where does engagement and disengagement occurs? 
• I 6. Build A Preliminar~ Engaging Multimedia Design Model I 
, 
I testing the Model I 
_T 
T T T 
7. Study 3 8. Study 4 9. Study 5 
-
3 Experimental conditions 
-
Sims WE children and Slms 
-
Prolonged Play 
No Interaction f-+ WOE children --. - Revisiting Study 2 
-
Construct Interaction 2 experimental conditions 
-
Questionnaires to fans and ex-fans 
-
Simulation Interaction Construct Interaction Vs Customers' review since release 18 
Simulation Interaction Feb 2000 till Oct 2001 
Recent reviews Oec 2003 and Feb 
2004 
r T 
r 
10. Discussions and Conclusion 
Review of research findings 
ReviSing The Model 
What the model means? 
Implications on designing for children 
Recommendation for future research 
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Figure 1.1 Structure of the Research 
1.14 Thesis Structure 
This thesis is divided into four main sections with 10 chapters: 
i. Part I deals with background knowledge .as the researcher ventures into 
discovering area of interest about multimedia, and design issues relating to 
children as end users of multimedia applications. It comprises of: 
Chapter 1 - Literature Review I which illustrates what was found so far 
about the study and what was about to be' uncovered 
Chapter 4 - Engagement and Interactivity which refines further literature 
on the actual issues when relating children use of multimedia application 
ii. Part II describes the methods used to pursue this line of research interest. 
Chapter 2 - Research Methodology used in this research, as the theoretical 
model for this research is unfolded. 
iii. Part III describes the experimental studies conducted for this research 
Chapter 3 - An early study of children to identify issues (Study 1) to 
uncover factors that matters in multimedia design for children 
Chapter 5 - Account of Study 2 in analysing an engaging experience of 
children USing multimedia 
Chapter 6 - Unfolding A Preliminary Engaging Multimedia Design Model 
Chapter 7 - Testing The Preliminary Engaging Multimedia Design Model 
using varying experimental conditions: No Interaction; Simulation 
Interaction and Construct Interaction 
Chapter 8 - Further Testing of The Engaging Multimedia Design Model 
with two groups of children with experience and without experience doing 
simulation versus cons,truct 
Chapter 9- Further investigation into Prolonged Play 
iv. Part IV a concluding section of the thesis. 
Chapter 10 - A discussion chapter reviewing findings of studies, the final 
form of the Engaging Multimedia Design Model, its meanings and 
implications for designing multimedia design for children and suggestions 
for future research 
A diagrammatic representation of the thesis structure could be seen in Figure 1.3 
below. All discussions in the following chapters will be based on this structure. 
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Part I 
r Background l 
f- Chapter 1 
Introduction 
literature 
Review I 
Chapter 4 
Engagement 
& 
Interactivity 
in 
Multimedia 
Thesis Structure 
Part II 
r Methodology 
T~ 
L Chapter 2 
Research 
Methods 
I 
, ' 
Part III 
Experimental -1" 
Studies ",. 
Chapter 3 
Early Study to Identify Issues 
Pilot Study (Study 1) 
f-
Chapter 5 
The Engaging Mult",media 
Experience (Study 2) 
Chapter 6 
An Engaging Multimedia 
Desiqn Model for Children 
Chapter 7 
Testing the Engaging 
f- Multimedia Design Model (Studv 3) 
Chapter 8 
A Study of Previous 
Experience (Study 4) 
Chapter 9 
An Investigation into 
Prolonoed Play (Study 5) 
Figure 1.2: Thesis Structure 
I Part IV 
I Conclusion 1 
I Chapter 10 Discussion & 
Conclusions 
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Chapter 2 
Research Methods for Studying Children Using 
Multimedia 
2.0 Chapter Outline , " 
This chapter deals with the research methodology used In the study on children 
using multimedia. It outlines some related Issues especially regarding usability 
,,' 
and of working and designing for and with children:'It discusses the best possible 
ways of overcoming problems when Investigating these issues with children. 
Thesis Structure 
Part I Part II Part III Part IV 
r Background 1 
Chapter 1 
Introduction 
Literature 
Review I 
L 
Chapter 4 
Literature 
Review 11 
I Experimental 1 
Studies 
f-- Chapter 3 
Early Study to Identify Issues 
Pilot Study (Study 1) 
I-
Chapter 5 
The Engaging Multimedia 
Experience (Study 2) 
Chapter 6 
An Engaging Multimedia 
DeslQn Model for Children 
Chapter 7 
Testing the Engaging 
I- Multimedia Design Model (Studv 31 
Chapter 8 
A Study of Previous 
Experience (Study 4) 
Chapter 9 
An Investigation Into 
ProlonQed Play (Study 5) 
Figure 2.1: Chapter 2 In the Thesis Structure 
I Conclusion I 
Chapter 10 
Discussion &. 
ConclUSions 
")' 
2.1 Introduction 
The anguish and anxiety that comes· with the quest for knowledge through 
research in this area has proved to be overwhelming for the researcher. What 
that has made this research so interesting and challenging is the subject matter 
of the research, multimedia, which tendstp, become obsolete the minute it Is 
reported on paper, and the subjects, children,. the most versatile yet manipulative 
if one hits them at the right time and place. 
Therefore there are two entities to examine' in discussing the research 
methodology of this research study; one is the multimedia and all the 
surrounding research that comes with it (the computer system and technology 
that goes with it); and the children, the cutting-edge users. 
We need methods to enable us to understand the variables that affect children's 
use of interactive CD-ROMs. We want to build models, which will help designers, 
so we need to systematically test theoretical propositions as we go. Thus this 
chapter explores the potential of different research approaches for these 
purposes. First, in section 2.2, it considers research methods used in studies of 
human behaviOur with computers. Then, in section 2.3 it considers methods that 
had been used specifically for studies with children. Then, in section 2.4, methods 
adopted are outlined. Having reformulated the research questions, the specific 
methods used in the various studies are then presented. 
2.2 Research Methods Review 
Literature search has revealed i that there are many ways to research users of 
computers. This review will look at some different research approaches as a basiS 
for selecting those which would suit the research aims and objectives of this 
study. 
2.2.1 Ethno methodology 
Ethno methodology is a technique recently used by the social sciences to study 
the design and evaluation of systems. This method is used to analyse actions and 
reactions when people use computer systems as they occur in their natural 
context by observing them communicating with each other or with their 
machines. 
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This method has been claimed to be especially useful in investigating how the 
introduction of new technologies could support existing working practices in 
various work settings, and to find mismatches that could arise from it's presence. 
The purpose is to prevent all those involved, e.g. the designers, from relying on 
assumptions when designing systems (Button, 1991). Amongst companies that 
have used this method with success is 'the synch-and stabilize process 
. ,I , 
development' used by Microsoft (Cusumano and Selby (1995) in Preece (2002)). 
This type of methodology is important in user-centred design approaches that 
would seek to create "useful and easy to use computer systems". They 
emphasise: an early focus on users and tasks - understanding who the users are 
and their cognitive, behavioural, and attitudinal characteristics by observing them 
doing their normal tasks, studying the nature of the tasks, and involving the 
users in the process. Empirical measurements can be made - in the early stage of 
development through scenarios, later through simulations and prototypes. Design 
should be iterative - involving users through the cycles of design in a "deSign, 
test, measure, and redesign" approach (Gould and Lewis (1985) Preece (2002)) 
refers to the concept of studying people in their 'natural' surroundings, that is, in 
using this ethnographic methodology as a study of naturalistic behaviour. 
The method above may not be easy to use in this research because the purpose 
of this study is different. However, the researcher has tried to do 'naturalistic' 
studies in her first phase of study to elicit issues. In this research the research 
paradigm was not to look into how well this new technology fits existing working 
practices, in this case the learning and teaching practices in the school, and to 
find out the mismatches that could arise from its presence. 
The first stage of this research will be to find out what kinds of existing 
multimedia educational software catches and sustains children'S interest and what 
do not. This research will not use the ethnographical method not only because it 
is very time consuming but because the experiments done in the studies that 
follow after the initial study will be divorced from the natural setting, that is, the 
school. However, some methods used in ethno methodology, e.g. video recording 
were adopted to suit this study. 
2.2.2 Action Research 
Cohen and Manion (1989) define action research "as a small-scale intervention in 
the functioning of the real world and a close examination of the effects of such 
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intervention". This is an approach sUitable for this research. This researcher 
wishes to intervene in a child play situation and examine its effects as the child 
interacts with a multimedia application. The purpose is to find out through close 
observation the child's reaction to the application. This research could also be 
described as situational as it is concerned with diagnosing a problem in a specific 
context (Cohen and Manion (1989), and Charles (1989) . 
. . ' 
What has inspired the researcher about action research is its purpose, which is 
not to make generalised discoveries. This type of research stems from a strong 
need to find out about matters in a particular situation or setting. In some ways 
this research is to seek an answer to a question; what makes a multimedia 
application more successful than others when used by children. Although the 
results could prove to be useful in other settings, it is particular to this research 
situation where this concern exists and therefore it is not intended to be 
generalised beyond children using multimedia. 
Much of the approach of aq:ion research will be used in this line of research. 
Though action research is done to resolve matters in their natural settings, this 
research will not be done wholly in natural settings because the purpose is not to 
resolve matters of those settings. This study will be done in experimental settings 
to test different variables but we have to create a natural environment so that the 
children are comfortable and will respond normally. It will be a major requirement 
to avoid an artificial environment. 
Organising an action research is different to that of a generic research process in 
f, 
other ways. According to Charles: 
In generic research, ~he procedure includes a problem statement, 
hypothesis or research questions, selection of sample, design for data 
collection, analysis of data, presentation of findings, and statement of 
conclusion. In action research, however, a problem is identified, a way is 
envisioned to resolve it, a solution is planned and implemented, reactions 
monitored, strengths and weakness identified, revisions made, and an 
overall effectiveness assessment made. (Charles (1989) p. 284) 
When these procedures are compared to this research the following conclusions 
are drawn. In order to find out what makes a multimedia appealing to children, a 
pilot study has to be conducted. For this research, the 'problem' is identified as 
"what makes a multimedia application more successful than others". The aim of 
the research has to be to explore the nature of the problem in a pilot study. 
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Thereafter, if possible, a solution needs to be found, i.e. a multimedia application 
that would be successful for children. Ideally, in an action research process, one 
could be designed and then tested. This is not likely to be possible. An alternative 
approach could be to use the findings of the pilot study to determine the 
properties of a good solution and then examine whether one exists that could be 
the subject of an experimental programme .. 
. " 
2.2.3 Grounded Theory - Generating a theory 
According to the book on The Discovery of Grounded Theory (Glaser & Strauss 
(1968» the main concern in most writings of soCiological research has been on 
obtaining evidence to test a theory. This has been what the researcher initially 
thought would be the case when conducting this research, that is, to test and 
verify a theory. However, the idea of grounded theory has given the researcher a 
different perspective to look at. 
To the people that use a grounded theory approach, the most important fact 
about a theory is that it should fit empirical situations. This method discovers 
theory from data that is systematically obtained from the real situation. The basis 
of generating grounded theory is to let the researcher arrive at theories that fit 
the phenomenon observed 'on the ground'. 
A lot of the aspects discussed in Glaser & Strauss are of great interest to the 
researcher and suit very well the research intentions. There is no existing theory, 
which relates directly to the use of multimedia by children. It will be necessary to 
proceed by grounded methods, i.e. to explore what factors matter to the children 
'f 
in an exploratory study and t9 use these factors to create a theory that can 
! 
subsequently be tested. 
2.2.4 Usability Evaluation Methods 
Another method commonly used in human-computer interaction studies is the 
usability evaluation method. The International Standards Organisation defines 
usability as 
' ... the effectiveness, efficiency and satisfaction with which specified users 
could achieve specified goals in particular environments' (ISO DIS 9241-
11. (1997» 
Research in usability tries to answer the question how usable is a human 
computer interface when particular users use it for particular tasks. 
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One good example is described by Ravden and Johnson (1989). The method used 
here is in the form of a checklist. The checklist consisted of a set of questions to 
assess usability. The usability issues covered were visual clarity, consistency, 
informative feedback, explicitness, appropriate functionality, flexibility and 
control, error prevention and correction, user guidance and support, system 
.0- 1 , 
usability problems, and other general questio~s on system usability. It is possible 
that these issues will prove to be important in the use of multimedia by children 
but this will become apparent in the pilot study. 
2.2.5 The Experimental Research Approach 
The use of the experimental approach will be important in this research because 
the intention is to build a model of the factors that contribute to a successful 
multimedia application. Thus will necessitate the systematic manipulation of 
variables to test which are important. According to Bryman (1989), there are 
three significant things to consider when conducting an experiment. One is the 
form of control the researcher needs to have on the experiment in order to 
manipulate the circumstances. With it, the researcher would identify significant 
factors, which he or she would introduce or exclude from the situation so that 
their effect could be observed. 
Another is the identification of causal effects as a result of the introduction or 
exclusion of factors to or from the situation. With these controls the researcher is 
able to locate and pinpoint which factor actually contributed to the occurrence of 
the observed outcome. And then finally, the experimental result outcomes would 
need to be reported through \precise, detailed, intensive observation and close 
measurement of what is observed. The result of the findings would include 
changes that occur following the introduction or exclusion of these potentially 
relevant factors. 
There are arguments that laboratory experiments are of little significant because 
they are artificial settings, so much so that the results of the findings have little 
validity beyond the confines of the laboratory. Some research groups e.g. the 
cultural psychological groups are against the experimental method. To this group, 
the experimental method disturbs the phenomenon of what the researcher wants 
to understand especially when researching children. This group believes that 
people cannot be taken out of their natural surroundings. This group are in favour 
of ethnographic research because this type of research is said to respect the 
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natural organisation of the system, while experiments tends to break them from 
the natural surroundings. It would be very difficult to locate situations in which 
children are naturally using successful multimedia applications and in which the 
conditions of use can be systematically varied. The experimental method is 
therefore necessary to this research but the researcher recognises that it will be 
necessary to make these settings as natural as possible for the children . 
. ,.1 
2.3 Research Methods and Issues when Studying Children 
Many studies have already been undertaken of chi,ldren using computer systems. 
This section explores the methodological issues arising from these studies. 
2.3.1 Usability Evaluation and Children 
Most of the methods used to research children in the context of computer 
technology especially in the use of multimedia are to assess usability, The trouble 
is that the'se measures are of user satisfaction, system effectiveness, and 
systems efficiency. However, systems or applications that are designed for 
children do not necessarily fit into this usability paradigm. 
According to Read, MacFarlane & Casey (2002a) in proceedings of 'Interaction 
Design and Children', (2002) children are not the same as adults. Their 
motivations are different. Their desires and expectations are different. Druln et al 
(1999) stressed that we need to understand children's own environments. The 
need is not only essential when we design for children but also important when 
we use children to evaluate products. "The concept of user satisfaction, which is 
core to traditional usability, i,s difficult to place within a child's experience. A 
better experience to consider for children is fun." Druin et al (1999) in Read et al 
(2002) p.1 
Therefore, Read et al (2002), Draper (1999) and Malone & Lepper (1987) 
measures usability in children in terms of 'fun'. To them, fun is not a usability 
metric; fun may be a requirement for a product or a description of a user's 
experience. When fun is a software requirement, in systems that inciude games 
and edutainment products, fun becomes a parallel feature to usability. Therefore 
when a user finds a product usable he or she will find it to be fun. In other words 
if a product could be designed to be usable it could be designed to be fun. Druin's 
account of their usability research at Microsoft indicates, " .. , The usability of a 
product is ciosely related to children's enjoyment of it. " (Druin (1999) p. 4) 
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Risen, Hanna, and Kanerva 1997 defined some components of a fun product from 
literature review, surveys, and responses to questions assessing, liking and 
usability of computer software as a product of a number of engagement 
dimensions such as "familiarity," "control," and "challenge". Others like Lepper 
(1988); Malone (1980); Whalen and Csiksentmithalyi (1991) in Druin (1999) also 
• ,. I 
gave a similar line of definition. In fact most of them including Hanna et al placed 
'ease of use' as 'a critical determinant of engagement' and agreed that it is key to 
the success of every children's product. To this research, all the issues 
"familiarity," "control," "challenge", "easy of use': and "fun" are non-separable 
elements of engagement. This research needs to embrace all of these factors. 
2.3.2 Methods on researching children 
Druin (1999) stated that there are three different ways to collect data with 
children. Contextual inquiry observational techniques adapted from Beuyer and 
Holtzblatt (1997); Holtzblatt and Jones (1992); Holtzblatt and Jones (1995); 
Holtzball and Beyer (1997) are used by Druin, Boltman, et al. (1997) to capture 
children's exploratory activity patterns. The Technology immersion method 
(Boltman et. al. (1998); Druin, et al. (1997)) involves giving children a 
technology - a rich environment in combination with time and freedom of choice 
in order to understand 'what children do and want with technology. Participatory 
design techniques adapted from (Bjerknes, Ehn, and Kyng (1987); Muller (1991); 
Muller, Wildman, and White (1994)) developed a partnership with children the 
same way as using adult users as design partners, that is, to find out what they 
would like to see in the future system. 
Scaife and Rogers in Druin (1999), when discussing issues of children in user-
centred design (UCD) method, mentioned that there have been problems in 
positioning children in the UCD approach. There is a need tp make the differences 
between the roles more apparent, either having them as testers, evaluators and 
informants to test products or as partiCipants to create a design. Most practices 
place users in the reacting role where designers obtain feedback about their 
designs whilst others placed them as participants in the design. 
The "informant design framework" (IDF) research group, however, involves 
children as reactive critics. This group is in-between user-centred design and 
partiCipatory design. The children will tell them about motivational and genre 
expectations that the design team would not otherwise know about. They pay 
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attention to input not only from children but also from teachers and educational 
advisers to maintain the educational domain. They do not treat children as full 
design partners. Through their research, they believe that when children are 
design partners, the design team must be able to know when to say yes and 
when to say no of children's ideas. The involvement of children at different stages 
of software development would, it is claime~1 make it more efficient and reduce 
the gap between designing something that 'is learnable and something that is 
motivating and effective. 
There is no doubt that having children in the design process could make a useful 
contribution to designers as a way to enter their world but the question that is 
most likely to arise is at which phases of the design process should the children 
be placed. Treating children as testers and informants does give the design team 
a chance to stand back and discover what they did not know rather than simply 
trying to confirm what they already know (Scaife and Rogers in Druin (1999)). 
So, do having them as design partners. However, in the present research, there 
is no opportunity to create new software and there is therefore, no development 
process to engage the children in. It is inevitably, therefore that the children will 
be in the position as evaluators of existing products beyond the. design domain. 
So where are they placed in this research paradigm? A fuller account of their 
position will be discussed in the next section. 
2.3.3 Where the children are in this research paradigm? 
From the literature into the design of usable interfaces, a number of processes 
involve in the design process are based on the users and their tasks. Some of 
them are user analysis, task! analysis, and iterative design (Dumas & Redish, 
1993) in Read (2002 b). User centred design approach had been for quite 
sometime positioned users solely as testers and evaluators of a system 
(Rubenstein & Hersh, 1984) in Read (2002 b). However, recently, others found 
that users acting as design partners in a design process could be most useful and 
could engage them more when they are themselves users of the system they 
created with the designers (Bjerknes, Ehn, & Kyng, 1987, Greenbaum & Kyng, 
1991, Schuker & Namioka, 1993, Papert, 1980) in Read (2002 b). 
For the researcher, when researching children in a design domain, the children 
could be placed anywhere in the design process. To the researcher, when the 
children act as informants and testers as the design goes through its phases, the 
children are usually involved in the front line of a design domain. This is the place 
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where the designer designed and used the children to inform and to test the 
design phase by phase. However, if the children are as design partners the 
researcher feels that they could be somewhere in the middle of the design 
domain. The designer had an idea and throws it to the children to design how 
they would like it to be like if they were asked to design e.g. A Treasure Hunt, 
etc. When the children act as evaluators to the researcher they should be 
. " . 
somewhere at the end. Here they could· be evaluators, onlookers, and actual 
users. 
If a linear model were created to determine where the children were in the design 
process it could be presented in Figure 2.2 below "A Model for Researching 
Children in the Design Process". In this research paradigm, however, the children 
will not be evaluating a design to contribute to another design but will be 
contributing to the creation of a theoretical model to understand what matters to 
children when designing for them. The feedback got from the children in the 
linear model will result either in the creation of a new design, an expansion pack 
for the existing ones, a creation of an online networking groups e.g. chat-rooms, 
WebPages, etc. It could also mean simply an end to a production or an evaluation 
of why it fails and a basic guideline to future design. 
Pre-design Phase nAcinn nnm==-in Finished Product Phase 
~~r-----------~~ ~~r-----------------~~~ ~~~--------~~~ 
KEY 
New design 
Expansion Packs 
Networking Groups-
chat-rooms, 
WebPages, etc. 
Stop Production 
Evaluating failures 
This Is where the 
children are in this 
research paradigm 
Future DesIgn ~ 
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Figure 2.2: A Model for Researching Children in the Design Process 
Note: Further explanation to the grain of colouration as explained in the key is 
the greater the grain or concentration of colours the greater contribution from the 
children in the design process. Therefore from the linear model it could be seen 
that children as design partners in participatory condition tend to give greater 
input of ideas as compared to when they are informants or testers and 
evaluators. This is because in the latter roles, the ideas come from the designers 
. ,I . 
themselves and the children are the testing ground for innovations set by them. 
The children are not direct contributors to the design domain. However it is 
important to note whatever research goes beyond the design domain are as 
useful and important as the ones in the domain. The findings from this research 
will inevitably contribute to the literature of children and multimedia. 
2.3.4 Ethical Issues in Studying Children 
The participants in this research will be children and it is important for the 
researcher to follow closely the restrictions that comes with that. Not all parents 
nowadays, for example, allow their children to be subjects in research. 
The researcher followed all the necessary procedures set by the university to do 
this research on children. The University Ethical Board approved the research 
plans. Each participant will be given the right to withdraw at any time before or 
during the experiments. The procedures of the experiments will be shown in 
detail and agreed with the parents of the children. The safety of the children will 
be assured even to the extent that the researcher applied for insurance to drive 
the children to and from the experimental locations. 
2.4 The Approach Adopted 
Below is the approach adopted as a result of the research methods review. Some 
of the principles of studying children are stated to clarify researcher's stand in 
carrying out this study. 
2.4.1 Researcher's stand 
" Man has long been concerned to come to grips with his environment and 
to understand the nature of the phenomena it presents to his senses. The 
means by which he sets out to achieve these may be classified into three 
broad categories: experience, reasoning and research ... " in Cohen and 
Manion (1989) p.1. 
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This research is investigating the bases of knowledge, the form and nature of it, 
to discover, find and explore the path and route to acquire it and to know how to 
communicate it to others. This research will investigate how knowledge when 
transformed into a multimedia format could best be passed on to others. In this 
research the purpose is to study the response of children to multimedia computer 
applications under varying experimental situations and conditions. More precisely, 
. " 
the research looks into how the design features in a number of multimedia 
applications relate to the children's actions and reactions. To narrow down a 
broad perspective the researcher limits the search to the issue of preferences, 
what they like and dislike about the design features in these multimedia. What 
comes out of this orientation is the issue on engagement. The research is 
therefore to find out what makes the child engaged or 'glued' to a particular 
application, wanting to play with it and not wanting to stop when asked to do so. 
According to Cohen and Manion (1989) different assumptions demand different 
research methods: the objectivist approach uses surveys, experiments, etc.; 
whilst the subjectivist approach uses accounts, participant observations and 
personal constructs, etc. 
With the objectivist approach, the scientific investigation will predominantly be 
quantitative. 
" ... The concern is with the identification and definition of these elements 
and with the ways in which these relationships can be expressed. The 
methodological issues of importance are thus the concepts themselves, 
their measurements and the identification of underlying themes. This 
perspective expresses itself most forcefully in a search for universal laws 
which explain and govern the reality which is being observed." Burrell and 
Morgan (Cohen (1989) p.8) 
For the subjectivist, the princip~1 concern is with an understanding of the way in 
which the individual creates, modifies, and interprets the world in which he or she 
finds himself or herself. The approach takes a qualitative as well as quantitative 
approach. As Burrell and Morgan in Cohen (1989) observe, 
" ... the emphasis in extreme cases tends to be placed upon the explanation 
and understanding of what is unique and particular to the indiVidual rather 
than of what is general and universal. This approach questions whether 
there exists an external reality worthy of study. In methodological terms it 
is an approach which emphasises the realistic nature of the social world, .. " 
(Co hen (1989) p. 8) 
In this research, the researcher holds a two-fold approach, that is, to use both 
the objectivist and subjectivist approach in trying to understand what makes a 
successful multimedia design. The children will be in various experimental 
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conditions in various settings, a school setting, in usability labs and in some 
special rooms, to explore what makes a successful multimedia design. 
2.4.2 Qualitative and Quantitative Data 
Glaser and Strauss (1968) were positive in their position on both qualitative and 
quantitative data. The writers believe that "each form of data is useful for both 
. ,I . 
verification and generation of theory". Accotding to them, this will be heavily 
dependent on the circumstances of the research, which rely on research interest 
and training experience of the researcher, as well as, the resources available to 
enable the researcher to formulate the theory. 
"In many instances, both forms of data are necessary. These data are not 
used to test each other, but both as supplements and as mutual 
verifications. When these different forms of data are on the same subject, 
the comparison will each generate theory." (Glaser, B.G.& Strauss A.L. 
(1968) p.18) 
In this research the intention will be to obtain some standard, quantifiable 
evidence of the degree of children's engagement. If similar eVidence can be 
obtained across all experiments it will be possible to compare the degree of 
engagement under different experimental conditions. However, to enrich 
understanding of why the children respond as they do and which multimedia 
factors influence their response, qualitative evidence will also be obtained. This 
may be in the form of video recordings and interviews after each experimental 
session. 
This approach should enable a theoretical model to be created, tested and 
restructured in the grounded theory way described by Glaser, B.G.& Strauss A.L. 
(1968): 
... When generating theiory, the analyst will first discovers two-variable 
relationships; and then, discovers their elaboration. In the third stage the 
researcher starts generating possible elaboration of the relationship 
between the two variables. The researcher then looks through the data to 
find indicators for the concepts that are related In theoretical ways to the 
emerging theory. Then, the researcher arranges elaboration tables to test 
if they bear out the hypotheses for suggestion but not verification. In 
order to discover what actually happens, the researcher does further runs, 
filling gaps and answering remaining questions in order to saturate 
categories. At this stage, the researcher is moving quickly between 
situations, and this' is where an active dialogue of discovery and 
generation develops between the researcher and the data collected 
(Glaser, B.G.& Strauss A.L (1968) p.210) 
This research used a combination of resources to explore the phenomena 
surrounding engaging with multimedia. The combination would map out or 
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explain more fully the fundamentals of human behaviour from more than one 
angle to justify the model developed from them. 
The whole research will start with a grounded, unstructured survey and later 
move to studies that are more experimental to 'test' what matters to the children. 
- " 
2.5 The Research Programme and "the Methods Used 
The plan for the research is to conduct a pilot study in a school initially to 
ascertain the main factors that affect children's use of multimedia. In this study 
children will be given a free opportunity to explore a number of multimedia 
applications and qualitative data will be captured to support a grounded analysis 
of the factors that may be important. 
The initial results will be used to formulate a tentative model and a focused 
literature review will be conducted to examine what is known about the variables 
in the model. An experimental programme will then be devised to test and 
reformulate the model. It is likely that the vehicle for the experimental 
programme will be a multimedia application that has the potential to create the 
conditions for a fully engaging experience for the children. This will make it 
possible to manipulate the variables in the model to test their effects on the 
experience of the children. 
2.5.1 The Participants - Children 
The audiences that interest the researcher are children. The aim is to determine 
what factors about multimedia matter to children in the age range 9 to 14 years 
old. The researcher has previious experience of researching children and found 
they were usually very frank at ithis age. Other researchers have also commented 
on children as research companions, e,g. Jean Poindexter Colby (1967: p.14) in 
Said (1995) 
Children of this age make wonderful companions. A writer would do well to 
find a pal of nine, ten or eleven if he wishes to write for this group. He will 
be fully repaid for his time, and no other experience or study will be so 
informative or convincing. He will soon see that this is the age of 
frankness, discernment and rapidly growing intelligence. It is also the age 
of curiosity and unbounded enthusiasms. It is the reading age. 
2.5.2 Criteria for selection 
Having obtained clearance from the University Ethical Board, the selection of 
children for the pilot study was undertaken with the authorities at a local school. 
The school sent letters to parents for consent in letting their children participate 
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in the research and consent to photograph or videotape them during the 
experiment .. 
The selection of children for the subsequent experiments will be based mostly on 
the relationship established by the researcher with the parent and the child. The 
aim will be to ensure that both children and their parents have confidence in the 
. " 
researcher. 
2.5.3 Gender 
The aim is to have equal representation of the two,genders in all of the studies. It 
is not the aim of this research to formally study gender differences so the aim will 
be control for any differences. 
2.5.4 Research Instruments 
A number of research instruments will be used in this research to provide both 
quantitative and qualitative evidence. They will be described in the context of 
each study. However, one instrument, formulated after the pilot study, became 
the major source of standard, quantified data for all the experiments to measure 
the main dependent variable. 
It seemed likely that children's feelings about multimedia application might vary 
considerably as they used it. Some measure was needed about how positive or 
negative they were feeling at any point in time if a detailed understanding of the 
effects of multimedia variables was to be established. Any measure of the 
children's feelings would have to be quick and easy to complete if it was to be 
reliably completed by the chfidren in the course of using the multimedia. An 
attempt was made therefore to treate a simple scale for assessing engagement. 
2.5.5 An Engagement Scale Score 
Observing the children playing the game during the free session has given the 
researcher an indication of how difficult it is to measure engagement. The 
researcher created a scale score and did several tests with the children to refine 
it. The scales were initially developed using a Likert Scale pointer of 1 to 5. The 
children were asked to place an indication of their feelings when playing the 
game. An upright scale was designed to give the children a sense of rise and fall. 
The higher the score on the vertical scale the greater the degree of felt 
engagement. In a pilot trial the children were more at ease using 10 point scale 
than a 5 point scale so it was changed. 
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The children were also observed to hesitate in placing their preferences on the 
scale. They stopped for a while every time before placing their scores on the scale 
when the alarm rings. The researcher felt that symbols needed to be added so 
that the child could easily indicate their feelings at that time . 
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A smiley face was added to the scale score's and the scale was validated and 
calibrated by asking four children to use it when playing the game before the 
main experiment was conducted (see below). 
After developing the scale and using it in her experiments the researcher found 
that there were some similarities with the scale score from Microsoft usability test 
of Hanna et al'in Druin (1999) p.8 as shown in Figure 2.3 below. Most of what 
has been said and used in Hanna is verified through the experience the 
researcher had when developing the scale and testing it. The researcher found 
vertical presentation of a scale (as in that of Likert scales) is better for children 
when marking preferences than horizontal scales. 
Hanna, however, said that children are more comfortable with more or less 
concepts than exact values. The scale (Figure 2.3) in Hanna has no numbers 
added to the presentation. 
© 
® 
Figure 2.3 A Scale for asking children to rate software attributes of 
usability and engagement Reproduced from Druin (1999) p. 8 
However, the tests in this research found that the children had difficulty in placing 
their scores while at the same time concentrating on the game. Therefore the 
researcher placed numbers to the scale as seen in the finalised Engagement Scale 
Score (Figure 2.4). 
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Pictorial representations are useful when uSing this scale with children. Hanna 
(Druin, 1999 p. 8.) found that children are able to respond more reliably to 
pictorial representations that were meaningful anchors like smiling and sad faces. 
However, the researcher had more smiley faces than Hanna. Through observation 
and the tests she conducted the researcher felt her scale had given her better 
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accuracy than the ones given by Hanna. She felt that if the instrument above was 
given to the child, the child might not be able to place their scores properly. This 
is because, when the numbers are not visible, the children's rating will affect the 
accuracy in determining where the child scores wer,e in a scale of 1 to 10. 
As the purpose of this experimental study was to concentrate more on the game, 
this scale score used should have indicators with numbers and additional pictorial 
presentation. Another three symbols were added to make five 
©©@@®. Two of the symbols © and @ were created personally by 
the researcher to represent the in-betweens of three commonly used smiley face 
SymbOIS©@® to make up a feature similar to Likert score of 1 to 5. 
The use of these additional features she felt would help the child to respond to 
her experimental needs better. The additional pictures and numbers increased the 
speed in ticking at the time the bell was rung. 
The final scale score looks like Figure 2.4. A score of 10 at the top of the scale 
indicates a maximum degree 6f felt engagement, a zero indicates disengagement, 
literally a wish to stop. For each 40-minute experimental session, eight of these 
were placed on an A4 sheet and each child was asked to tick at the appropriate 
place at every 5 minute interval signaled by a timer. 
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What is your mood now if I 
asked you to stop playing? 
Give it a tick 
'V with the red pen! 
© A ~ 10 
© 9 8 7 
© 6 5 4 
@ 3 2 
1 
® 0 
Figure 2.4: An Engagement Scale Score 
a. Validation of the Engagement Scale Score 
To check whether the instrume(1t actually measures what the researcher wanted 
to measure, that is, the changes in the degree of engagement, the scale was 
validated by asking four children to use it while playing the game before the main 
experiment. Validation was undertaken by triangulating findings, i.e. by 
comparing the marks they made with observations and interviews with them by 
the researcher. This form of triangulation of data collection (the scale, 
observation and video analysis, and interview) was also used throughout the 
experiments to be reported. The validation studies demonstrated that the marks 
on the scale were correlated with the other data and that, over the time period of 
a session of usage, the scale marks reflected the rise and fall of the degree to 
which the child was engrossed in the material of the multimedia application. 
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b. Calibration of the Engagement Scale Score 
In order to check whether the scale is sensitive to the range of responses it needs 
to pick up, the scale was tested before it was used in the main experiments in 
Study 2. The scale was given first to two children. They were asked to tick 
appropriate places on the scale. Their difficulty in placing scores while playing the 
game resulted in taking its present form. The final form was later tested with 
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another four children. During the test the matks or scores they indicated covered 
the range of the scale and reflected their moods from being disinterested to being 
fully engrossed. As a consequence the scale was adopted. 
2.6 Other Methodological Considerations 
2.6.1 Making the children comfortable 
When researching children it is important that the children feel comfortable with 
the researcher and the place of study. So in an area of study of this kind a 
number of obstacles should be looked into and overcome so that the results are 
genuine and valid. The children selected for this research would be likely in some 
ways know the researcher or a member of her family either her sons or 
daughters. They will be mainly chilciren from her circle of friends and neighbours. 
The researcher plans to choose children from her son's class for the pilot study if 
approved by the school head teacher and staff. They might probably be her son's 
classmates because she practically sees them everyday. Whilst the other studies 
will mainly be children of her friend's and neighbours children. 
2.6.2 Cultural Barriers 
i 
It could be argued that respor;Jses to multimedia are culturally specific. As an 
I 
international student there will 'be an opportunity to choose children from many 
different countries. The researcher plans to ask parents who are international 
students of Loughborough University and neighbouring universities to let their 
children participate. The multimedia chosen must take into account the cultural 
barrier factor that might be associated with it. 
2.6.3 Selecting multimedia applications for study 
a. Language Barriers 
As some of these children are more proficient than others in the English 
Language, choosing multimedia applications that exemplify these factors would 
be aVOided in the studies that follow. The multimedia and books chosen in the 
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Pilot Study, however, need not have such barriers because it would be done in 
the school with local children that are fully versed with the language and 
conventions. 
When choosing the multimedia for the experimental studies, it would be 
necessary to include within the criteria that it should be universal in nature, non-
, . " ; 
vocalic or verbose in nature, something thatiS educational yet entertaining. 
b. Cultural bound conventions 
Previous research by the researcher herself on theinterpretation of pictorial cues 
and features (Said (1995) p. 24) concluded, "Pictures that are heavily laden with 
culture-bound conventions must be learned if they are to be understood". Hageri 
and Jones (1978), Levie (1978), Serpell and Deregowski (1980) in Willows (1987: 
vol. 1: p.7-8) reported Said (1995) had this to say about this phenomenon. 
Young children and adults without ample picture-viewing experience will have 
trouble decoding pictorial information that is abstracted, complex or represented 
in cultural-bound conventions. The case is especially true when the objects and 
concepts shown are unfamiliar and uncommon to them. So it is therefore very 
important that the multimedia application has pictorial cues and features that are 
universally and commonly known. 
c. Contents Barriers 
The content of any multimedia application may also be more meaningful to 
children from some cultures than others. Another criterion for the application 
chosen will be that its content relates well to every child's experience. 
d. Conservatives and Non-cohservative Ideologies 
There are also differences in the ideologies to which children are exposed by their 
parental upbringing. Some parents are very strict, for example, in deciding when. 
their children are allowed exposure to certain experiences, what they should and 
should not do or see, e.g. some parents do not like early exposure to violence, to 
sex, etc. The selection of the multimedia applications for the research had also to 
consider their content from this perspective. 
2.6.4. How to get children to behave naturally in video recordings 
and in an experimental setting 
The pitfalls in using video to record children had been reported by Hanna et al in 
Druin (1999). Iversen (2002) in Interaction Design and Children has mentioned 
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that Druin experiences that children when exposed to video camera tend to 
"perform" if not to "freeze". Druin, Boltman, et al (1997) found them not to be 
successful in capturing data. 
We found that children tended to perform when they saw a video camera 
in the room. In addition, even with small unobtrusive devices, video was 
still difficult to use in small private spaces (e.g., bedrooms) because the 
video image was incomplete: it was difficult. to know where to place 
cameras when it was unknown where:the child would sit, stand, or move 
in their own environment. In large public spaces, the sound was of poor 
quality and frequently inaudible (Druin (1999) p. 56) 
The researcher understands why the authors above expressed the opinion the 
way they do because they were actually invdlve in a methodology called 
contextual inquiry where the researchers were there to collect data in the users' 
own environment. In this field of research the users are observed performing 
typical activities and the researchers ask questions when clarification is needed 
(Beyer and Holtzblatt and Beyer 1997; Holtzblatt and Jones 1992; Holtzblatt and 
Jones 1995; Holtzblatt and Beyer 1997) in Druin (1999). When the users are 
children, the researchers observed them in their homes and favourite public 
places (e.g. children's museums, activity centres, game arcades) (Druin (1999) 
p.55). 
This research however will set up experimental conditions for the children to be 
involved in. The researcher intends to pretend using the camera for something 
else when the children do the Pilot Study. She intend to place two cameras in the 
room as she sits with the children when they interact with the books and the 
multimedia CDs she plans to give them. The researcher also plans to have 
standby instruments and devices hidden under the desk and some in between the 
~, books in the library. She intends to pretend to do something else when actually 
reporting what she had obserJed. All happenings will be audio taped and she 
plans to use this triangulation method to justify her findings. 
She will try the same procedure in all the other experimental settings she plans to 
conduct. She will try to hide the videos or get them used to it by making the 
setting like a family home. There will be food and places to laze around watching 
TV, playing board games, reading magazines and books or listening to music. The 
children will be allowed to bring along companions friends or siblings. The 
researcher will in all circumstances try to help the children get used to the place 
and its surroundings by taking them round the place of experiments or finding 
places they ar.e familiar with like their week-end extra class classrooms. 
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2.7 Overall Conclusion 
Overall the research methodology chosen for this research is a combination of 
action research, the grounded theory approach and an experimental programme 
collecting systematically quantitative evidence to develop and test an "Engaging 
Multimedia Design Model for Children". An important point to consider in 
developing this model is to determine the eX,qct role to be played by the children 
during the process. 
For this research, therefore, the children's contribution will be their expressed 
views and 'wish lists' gathered in an initial study, and after finding a suitable 
application that suits their 'wish lists' criteria, their observed behaviour as they 
interact with it. Through the observation this research will be able to find out 
whether if the application does have the features that they wish for would it really 
be engaging for them as they claim it should be. If the application with their 'wish 
lists' does engage them, the next step is to find out what is engagement, what, 
where and why is it engaging, and for how long could it be engaging so that a 
tentative model could be developed from it. The model will then be manipulated 
to test its effects on the children's experience in the hope of building a final model 
that could be used to explain an engaging experience for a multimedia design for 
children. 
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Chapter 3 
An Early Study of Children to Identify Issues 
- Study 1 (The Pilot Study) 
, ,_ I 
3.0 Chapter Outline 
This chapter will give an account of a Pilot Study conducted to identify issues of 
children using multimedia. The study was an early investigation on children using 
multimedia CDs. The aim was to identify the issues that lead to a multimedia CD 
being successful or not successful. 
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3. 1 Introduction 
Issues in multimedia applications are diverse and many. The purpose of this thesis is 
to find out more about the forms that affect children preferences. The researcher 
believes that the more the designer knows' ~lnd understands users' needs and 
preferences the better will their products be. Children have 'wish lists' just as adults 
do. The best way to find out what they are is to ask the children. But this is not as 
easy a task as it sounds. Children are not necessarily articulate. Why should they 
have to be? The researcher needs to find a way to elicit answers from children. A lot 
of preparation and effort has to be made before such a 'wish list' can be gathered. 
The purpose of this study was to identify children's preferences by using 'a discovery 
led by children' research approach. The study was done in its natural settings in the 
school and was slightly structured in nature. The researcher had gone through many 
phases of search before the study was conducted. This research will look for 
preferences amongst a collection of multimedia CD-ROMs and equivalent books. The 
analysis and conclusion from this study will help the researcher determine future 
research tracks for the rest of the studies of children using multimedia. 
3.2 Selected Children: age and gender 
A primary school near the university was chosen for this study. Twelve children from 
year 5, aged 9-11 years old were involved. No specific instruction was given to the 
teachers in the school about criteria of choice except that there must be equal 
numbers of males and females. It was nearing term break so the teacher's chose the 
children, it was partly a voluntary process and, partly from those not involved with 
sports practice. \ 
3.3 The Research Programme 
3.3.1 Experimental location 
The researcher was given a corner in the school library to conduct the session and 
make observations. The place was chosen because it was somewhere familiar and 
comfortable for the children so that they would feel at ease and could respond to the 
researcher through their hearts and minds and not because of some constraints they 
felt. Figure 3.2 below shows an example of where the experiment was held. 
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Figure 3.2: A picture of a session In Study 1 - In a 
corner of a school library. 
3.3.2 Duration of Study 
The research involved three school days. A break between the first and second day 
gave the researcher a chance to reflect on the flow of the research procedure and 
make amendments where necessarily. 
Two different scenarios were conducted each day. Every session took one hour. 
During the sessions the children were given the time to look at materials both in 
print and multimedia COs. There was no particular task or test given. The number of 
materials varied according to themes and numbers per day. The children were either 
paired up as mixed couples, a boy and a girl, or both boys and girls. The teacher 
chose them, whichever combination, at random and whomever she found suited her 
best on that day. 
, 
3.4 Subject Matter Iderhification 
Preferences are better highlighted when materials are compared from amongst the 
same forms or other forms. The researcher deCided to design a research procedure 
that allowed the children a chance to express their likes and dislikes of one form of 
material to that of others. The reason for doing so is to enable the researcher to 
define its parameters of likes and dislikes clearly and precisely so that similarities, 
differences, and reasons for preferences could be highlighted. 
The research design for this study followed the researcher's master's dissertation 
(Said, 1995) line of thought. Findings from Said (1995) 's about children's reactions 
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to illustrations in children's information books showed that illustrations in some 
Dorling Kindersley's (DK) Eyewitness Series were favoured by children. Most 
preferred simple line drawings to that of shaded detailed drawings or illustrations. 
These findings could only be highlighted when. the children were given books 
designed by other publishers as well. Since t~ere are many types of information 
books, designed by many publishers, choosing the ones with similar themes helped a 
lot in determining which ones children like and dislike and highlighted the reasons for 
the preferences. 
Therefore in the pilot study the researcher gave the children two different forms of 
material, a set of multimedia CD-ROMs and books from similar themes and a time to 
study them. The books were chosen as opposed to multimedia CDs on the basis that 
there are some similarities and differences on how information is being conveyed 
between them. Looking at both of them, the researcher hoped to find actions and 
reactions of children as they interact with these materials. Since some children find it 
difficult to express their likes and dislikes, giving them these two forms of materials 
will help them to express their experiences, which therefore helps us to understand 
more of their preferences. 
3.4.1 Selecting the Themes 
Said (1995) found that there are diverse types of information books for children on 
one particular theme and the best method to learn about the use of illustrations in 
them is to choose them according to similar themes and compare them. From the list 
of choices the children were then asked to choose which ones they liked and to 
articulate why. From this stUdy it was found that there are also many multimedia 
, 
CDs to choose from. Just as information books for children, information multimedia 
i CDs tend to have a variety of' presentation forms of similar themes from many 
different publishers. For this study the researcher based the research on 3 main 
themes: The Human Body, The Way Things Work and Dinosaurs. 
a. The Human Body 
The Human Body was chosen because the class was at that time doing this topic and 
in choosing this theme, the children would be on some familiar ground. The 
researcher also knew that the children had some experiences of looking at the topic 
on the Internet. The researcher wanted to find out the children's reactions to book 
46 
form, multimedia and the Internet (this form was not formally conducted but 
referred to in the discussion with some children). 
b. The Way Things Work 
.. ' 
The Way Things Work was chosen because ciuring the researcher's previous study 
(Said, 1995) the illustrations in this book were not liked very much by children 
particularly because they preferred simple line drawings to shaded detailed drawings. 
The New Way Things Work was a new edition of. the Way Things Work. The 
illustrations in them were still the same as in the old edition. The researcher choose 
this book and a multimedia of it to find out if the illustrations done in the multimedia 
application had a different impact on the children when compared to the illustrations 
in the books. 
c. Dinosaurs 
This theme was chosen because Dinosaurs has been one of the children's favourite 
topics. There are no real life issues here because most images are "reproduced" 
whether it is in COs or book form. Since the topic is interesting to children the 
researcher wanted to find out their preferences when it is presented in different 
formats. 
This was a pilot study and the method of study was that of "discovery led by 
children". USing a diversity of materials for children to explore could help us to 
discover the full story of their preferences. 
3.4.2 Matching Materials with Intended Target Audience (age-group) 
It is difficult to identify the a~e group intended in multimedia COs, just as it is 
difficult to identify them in info~mation books for children. The age ranges for the 
target audience for information books are estimates of children's reading age rather 
than literal age. Clarke (1993) in Said (1995) had this to say about the matter: 
" ... Most publishers are reluctant to label their children's books as suitable for 
one specific age." (p.56) 
The reason for the difficulty of the attempt was: 
"It is impossible to predict what a child's mind will seize on at any stage. 
Their minds are like houses in a staggered process of building - some rooms 
complete with furniture, others just bare bricks and girders." Clark (1993) in 
Said (1995) p.57 
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The chosen CDs may not exactly fit the intended age range 9 to 11 years old but had 
to be estimated based on lists stated in some primary education brochures. E.g. 
Primary ICT Software Catalogue 1998-99 "Resources for the National Grid for 
Learning" looking at age range from 7 to 16;".P.rimary CD-ROMs and software "The 
essential guide for ages 3 to 11" which in s~me cases is stated as suitable for 
children age 7-14, etc. Figure 3.3 below is a list of phrases used by publishers to 
describe their target audience in information books listed by Said (1995) as 
compared to those found in information multimedia,CDs. Some of the multimedia 
CDs from which these phrases are drawn was chosen for this study. 
Phrases used in Information Books Phrases used in Information 
for Children Multimedia COs for Children 
• Can be used by the entire family • Hamesses the power of technology to 
give users fantastic information 
• For people of all ages adventure ... Dorling Kinders/ey (1996) 
• Entertaining reference book for • The virtual landscape lets kids 
readers of all ages discover ..• Darling Klnders/ey (2001) 
• An essential addition to every • ... Consolidate what kids learn In the 
child's bookcase classroom ... Darling Klndersley (2001) 
• An essential guide to the working • ... Travel back in time ... to search 
world .. ,explore Microsoft (1996) 
• A readable scientific introduction • Featuring live-action video ... and a 
to the subject built-In connection to ... the Internet 
site for young inventors ... the ultimate 
• An excellent starting point for the guide to the world ... for curious young 
reader to begin understanding minds Darling Kinders/ey (1996) 
some of the things that surround 
us • With amazing sights, sounds, and 
movies, ... brings you face to face ... 
• Useful as a source of information, Microsoft (1994) 
as well as making it a perfect placei, 
for anyone to begin learning about • Utilises colourful three-dimensional 
the human body i graphics to create a 'virtual museum' through which puplls can wander and 
• A dramatically illustrated series for explore ... Granada (2000) 
young readers 
• Step back through time ... where you 
Said (1995) p.57 can roar into a prehistoric land of fun, 
excitement, and adventure ... Disney 
Interactive (2000) 
Figure 3.3: Target Audience for Children 
The chosen materials were therefore from an age range of 7 to 14 even though the 
children in this pilot study were within the range of 9 to 10 years old. 
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3.5 The Materials 
There are 10 materials used in this study, 5 books and 5 multimedia CDs. The 
number of books or multimedia presented in each of the 3 days varies. 
• Day 1 - 3 books and 1 multimedia CD .. ,' 
• Day 2 - 1 Book and 1 multimedia CD 
• Day 3 - 1 book and 3 multimedia CDs 
3.5.1 The Multimedia COs 
Multimedia CDs come in many "shapes and sizes". The problem is that the "shapes 
and sizes" do not come in physical state but in "virtual form". The only physical form 
is the floppy circular silver disc commonly named Compact Disc. 
HyperDictionary.com defines Multimedia Compact Disc (MMCD) as a CD-ROM 
standard for storing 650 MB of data including video. DVDs now store 4.7 GB. 
A survey was undertaken to list the multimedia forms designed for children. Some 
refer to multimedia forms as platforms whilst others as environments. The 
researcher was interested to look at children's reaction to publicly available 
educational multimedia CDs. 
Over the years Dorling Kindersley (DK) has ventured into producing information 
multimedia CDs of its information books. They were very successful with information 
books and the potential of multimedia is maybe a reason they produce it in this form 
too. The researcher initially believed this was the case but literature has shown that 
educational CDs, particularly information or encyclopaedic ones, produced by DK and 
" other publishers have not neces~arily been successful in targeting children (Hughes, 
I 
2000). It is interesting to kriow the reactions of children to information or 
encyclopaedic multimedia produced by DK and other publishers. The researcher 
gathered lists through the web, from publisher's brochures, and those available in 
public libraries. Some were also obtained from parents and friends. One CD in a 
game format was included to see whether it could make a difference. Figure 3.4 
shows the lists chosen for this pilot study. 
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Theme Number Used Format / Title 
Textual Design 
The Human 1 (Day 1) Multimedia CD l. The Ultimate Human Body (1996) 
Body (MMl) [CD-ROM] London, Dorling 
Kindersley 
The Ways 1 (Day 2) Multimedia CD 2. The New Way Things Work (1997) 
Things Work (MM2) , . [CD-ROM] London, Dorling 
Kindersley 
Dinosaurs 3 (Day 3) Multimedia CD 3: Dinosaurs (1994) [CD-ROM] 
(Encyclopaedic London, Microsoft 
format) (MM E) 
Multimedia CD '. 4. The Magic School Bus - Dinosaur (Exploratory - (1996) [CD-ROM] London, 
simulation format) Microsoft 
(MM EX) 
Multimedia CD S. Disney Activity Centre- Dinosaur 
(Game format) (2000) [CD-ROM] United Kingdom, 
(MM G) Disney Interactive 
Total Number Used 5 Multimedia COs 
Figure 3.4 - List of Multimedia COs Used In Pilot Study 
3.5.2 Information Books 
The potentialities of multimedia could not be defined if there was no benchmark for 
comparison. From the researcher's previous study, Said (1995), children do like 
Dorling Kindersley's illustrations in the "Eye Witness Series." The popularity of this 
publication made the researcher chose some of these information books as a basis or 
benchmark along with other publications. 
The books chosen have a number of different characteristics. Some were chosen for 
j 
illustration types found in them and some for their textual design layout. There was 
I 
a set of books that displayed different illustration types: one, Dorling Kindersley's 
illustrations type named "interactive illustrations"; and another "photographic 
illustration" type. The other sets are the ones that show different textual design: a 
pop-up book layout and an overlay type. 
a. "Interactive Illustration" 
These illustrations are found in Dorling Kindersley's Information books. Two books 
were chosen for this study: The Ultimate Human Body and The New Way Things 
Work. 
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b. Photographic Illustration 
This illustration shows very realistic images. BBC The Walking Dinosaurs shows 
"reproduced" images of dinosaurs as though they are real . 
. " 
c. A Pop-up Textual Design Layout 
A pop-up or mock-up or 3D book was chosen in this study to give children an 
experience of seeing books that could present the theme The Human Body in a 
different way than the conventional printed form. Tne purpose was to see whether 
such a layout got a reaction from children and if so to see whether it affected their 
preferences. 
d. An Overlay Textual Design Layout 
Another different textual design layout was also given to the children. An overlay is a 
book design that uses a number of layers of acetates to present a given information. 
E.g. an overlay of a human body would starts off with a frame of skeleton, than the 
muscle tissues over it, followed by the human skin, etc. This representation gives the 
children some sort of a build up phenomenon, a slightly different approach to the 
conventional printed form. The purpose of giving this form of textual design was also 
to see children's reaction to it. A list of information books used in this study could be 
seen in Figure 3.5 - list of Information Books Used in the Pilot Study. 
Theme Number Used Format / Title 
Textual Design 
The Human Body 3 (Day 1) Pop-Up Book (PB) 1. The Human Body (1983) London, 
'~ Jonathan Cape CA three dimensional 
study). 
, 
I Overlay (0) 2. Human Body (Inside Guides Series) 
(1997) London, Darling Kindersley 
3. The Ultimate Human Body (1996) 
Interactive London, Dorling Kindersley 
Illustrations (I 1) 
The Ways Things 1 (Day 2) Intera ctive 4. The Way Things Work (1988) London, 
Work Illustrations (I 2) Dorling Kinderstey 
Dinosaurs 1 (Day 3) Photographic 5. Walking with Dinosaurs (1999) London, 
Illustrations (PI) BBC Worldwide 
Total Number Used 5 Information Books 
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Figure 3.5 - List of Information Books Used in Pilot Study 
3.6 Investigative Procedure 
. ,. I 
Day 1 
In the first session a mixed couple were given one multimedia CD (an encyclopaedic 
format) (MM 1) on a theme "The Human Body" and three information books of 
different textual design layout: one, a pop-up book (PB); two, an overlay CO); and 
three, an interactive illustrative information book (a Dorling Kindersley's Production) 
(I 1). The couple were asked to look at the CD for about 15 to 20 minutes and later 
to look at the books for 10 minutes each. They were then interviewed for another 10 
to 15 minutes about their views on all the materials given to them. The whole 
session was videotaped and the conversations audiotaped. 
To avoid the order effect, the sequence was changed for the second couple. While 
the first couple looked the multimedia first, the second couple looked at the books 
first before looking at the CDs. The first couple looked at the printed forms 
individually while the second couple looked at them together. Both couples, however, 
looked at the multimedia CDs together. 
~ 
On this day, in both sessions, the childrer were given informative material on "The 
Way Things Work", one in a book form (I 2), and one on a multimedia CD (MM 2). 
The same technique of reversing the order was also conducted in this session. They 
were given 15 to 20 minuteslto look at each material and later interviewed for 
another 10 to 15 minutes. The oflly difference in each session is that, the first was a 
couple of girls and the other boys only. All the couples looked at both materials 
together. Both sessions were videotaped and the conversations audiotaped. 
Day 3 
In this session, both couples (first session girls only, second session boys only) were 
given one infonmation book with photographic illustrations on dinosaurs (PO) and 
three different multimedia CDs about dinosaurs. One CD had an encyclopaedic 
format (Dinosaur) (MM E), one an exploratory simulation format (The Magic School 
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Bus-Dinosaur) (MM EX) and the other a computer interactive game CD (MM G) on 
dinosaurs (Disney Activity Series- Dinosaur) . 
. " 
In the first session, both girls looked at the bOo~ first for 10 minutes before spending 
time, about 10 to 15 minutes each on the multimedia CDs. They were then 
interviewed for another 10 minutes about their views on all the materials given to 
them. 
The second couple of boys were allowed to choose which one of the multimedia they 
wanted to look at first. They chose to play with the game CD first, and then the 
exploratory CD, the encyclopaedic CD and the book last. Both couples looked at all 
the materials together. Both sessions were videotaped and the conversations 
audiotaped. 
3.7 Findings 
The findings are presented in detail in this section to provide a rich basis for 
extracting the factors that are important to the children. The findings are reported 
for each session. They are structured according to the questions posed to the 
children at the end of each session. The comments of the children are supplemented 
with evidence from the video recordings. 
rurt.! 
3.7.1 : 
Session 1 (Boy - Girl; 3 Information Books (PB/O/I 1); 1 Multimedia CD (MM 1)) 
Session 2 (Boy - Girl; 1 Multinjedia CD (MM 1); 3 Information Books (PB/O/I 1)) 
Three information books of different textual designs were given to the children: pop-
up book (PB), overlay (0) and interactive illustration (I 1). The interactive design 
format (I 1) is similar to the one in a multimedia format (MM1). The intention of 
giving these variations to the children was to obtain: 
the reactions of the children to the different textual designs in printed 
form when given along side a multimedia application 
their preferences when they are asked to choose 
opinions on the design features in the multimedia application 
their reaction to games 
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other information and issues about leaming and teaching from these 
materials, the Intemet, etc. 
Figures 3.6, 3.7, and 3.8 are examples of the, textual design format in information 
. • ". ! 
books given to the children for Session 1 ana 2. Figure 3.9 is a multimedia CD 
format of the title to the" interactive illustration" information book of Figure 3.8 
Figure 3.6: A Pop-up Book (PB) 
Figure 3.8: An interactive illustration 
information book (I 1) 
Figure 3.7: An Overlay (0) 
Figure 3.9: A multimedia CD (MM 1) 
Some of the data gathered in the two sessions were: 
• 
• 
• 
Observation of children's reactions to the materials given to them. 
A semi-structured interview\conducted at the end of each session. 
A videotaped recording of eadh session. 
3.7.2 Findings 
The review of findings will be described in the sequence of the objectives listed 
above including the results from observation, semi-structured interview transcripts 
and an analysis of the videotape recording of each session. 
a. Reactions to the different textual designs and multimedia 
i. Information Books (PB/O/I 1): 
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Both couples (boy-girl groups) were observed to be more excited by the textual 
design of the pop-up book (PB) as compared to the other two books, overlay (0) 
and interactive illustration (I 1). Visiting the videotape recordings showed that the 
couple that saw the books together seemed to. pe more excited when looking at the 
materials together than the couples that looked 'at them individually. 
if. Multimedia CD (MM 1): 
The videotaped recordings also gave evidence of h!,w a child could dominate the 
other when looking at the multimedia together. Only when the mixed couple was 
comfortable with each other's company was there equal participation between them, 
Because of this, the researcher changed the pairs to single genders in all the other 
sessions with the children. However, looking at their reactions to the multimedia CD 
(MM 1), both couples tended to show some excitement when listening to' the 
introductory music (MM 1) but after about 10 minutes they tended to look at each 
other, in other directions and to show signs of being a bit restless. 
b. Preferences when they are asked to choose 
In the interview the children were asked their preferences for the books or CDs. 
Session 1: 
Boy-Girl (PBI 01 I 1/MM 1) 
Researcher: 
I have shown you different types of materials one in multimedia and the other in these books. What do 
you think are the differences between these two? How do you feel. .. which one do you like ... do you prefer 
the books or do you prefer looking at multimedia. What about you Girl 1? 
Girl 1 
I think the books are better 
Researcher: 
You prefer the books, why? 
Girl 1 
Well, I just understand them better than the computer 
Researcher: I 
What about the movie, video, life pictures inside it (multimedia) do you like that? 
Girl 1 
I do but I prefer books 
Researcher: 
Why, why do you think? 
Silence ... no one answer 
I Session 1: 
Boy-Girl (PBI 01 I 1/MM 1) 
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Researcher: 
What about you Boy 1? 
Boy 1: 
I like them because I'm used to computers ... because in my house I have a computer and I like them ... 
Researcher: 
So you like because you are comfortable with it. .. you are ~sed to It ,already? 
Boy 1: .. 
Yeah ... 
Researcher: 
What about yourself? 
Girl 1 
I just like it, I think, I understand the book better ... 
Researcher: 
What is the difference between the one in multimedia and the book ... you can have a video in it ... but you 
still like the book ... why is it? 
Girl 1 
If I had to choose, I would prefer the book ... 
Researcher: 
Is it because you can flip over, check, etc ... ? 
What is the difference between the one in multimedia and the book ... you can have a video in it ... but you 
still like the book ... why Is it? 
No answer ... 
Researcher: 
Do you think having a multimedia alone to learn about the human body is better than having books only 
or you prefer learning it by using both multimedia and computer? 
Nodding ... 
Researcher: 
What about yourself Girl 1? 
Girl 1: 
I think both 
Researcher: 
You want both? 
Girl 1: 
If I had to choose I would prefer the book ... 
Researcher: 
Is it because you can feel the book ... you can open the pages and look at it 
Girl 1: 
Yes, like you can do it at your own time ... 
With the computer, a man talks to you and if, like, you don't have enough time, if you can't understand 
it quickly you won't understand it... ~ Researcher: 
Why? I Girl 1 
I like reading books and I understand it better then when I read it ... then when somebody says it to me. I 
like to read rather than be read. 
Researcher: 
What about yourself Boy 1, what do you think? 
Boy 1: 
I am used to computers because when it asks you a question you've got more time to answer it .. as 
when, if my dad gives me a quiz you'Ve got not enough time to answer that question 
Session 1: 
Boy-Girl (PBI 01 I 1/MM 1) 
Researcher: 
If it Is done in class which one d0---.Y0u think '{9U like the teacher to use? When teachinq YOU all about the 
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human body .. ,do you like pop-up ones or that one",why? 
Boy 1: 
That one (pointing to OK) got more details looking at It .. ,whilst this one (pop-up) you can see what's 
there and get things to move and see how they work 
Researcher: 
You can do that In a computer as well isn't it.,.in multimedia, .. 
Glrll: , , 
Yeah ... but you can't really see inside of it ... 
Researcher: 
How do you like it the one in multimedia compare to this book (pop-up book) ... you think this (pop-up 
book) is better? 
Nodding". 
Researcher: 
What about yourself Boy 1? You prefer the computer? 
Boy 1: 
I prefer the pop-up ... you see it moving like that (holding the handle of one of the pop-up diagrams) ... you 
can move it... 
Researcher: 
What about the overlay ... 
No answer. 
Session 2; 
Boy-Girl (MM llPBI 01 I 1) 
Researcher: 
You have looked at the books and the multimedia. If you are given a choice "which one would you prefer? 
Girl 2 
Books 
Researcher: 
Why? 
Girl 2 
It (books) gives you a bit more Information 
Researcher: 
But the multimedia ... 
Girl 2 
The multimedia gives".but the problem is it gives you a bit too much Information you can't fit it all in", 
. 
Researcher: 
Is it because it is the manipulation of the mouse or is it because it is on the screen or what do you think? 
Girl 2: \ 
I think it is because it is on the screen .. .it is bec:;ause everything is there and you can't focus 
Researcher: I 
What about the book, I mean, which b06"ks do you like? 
Girl 2: 
I think that one is fine (pop-up) (PO) but if you like a little bit more information that one (OK) 
(I 1) is good 
Stuart: 
That one (Overlay Book) (0) is good for beginners but I think it is too young for uS 
Researcher; 
What about the one in multimedia (MM 1)? 
Girl 2: 
That was fine because it is just that you get into It and you don't take any Information In ... you just sort of 
just keeping everything just looking in ... 
c. Design features in the multimedia as compared to books 
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In the interview the children were asked questions that highlighted design features in 
multimedia like animation, movie, video, life pictures etc. Some children gave 
opinions whilst others did not. These exchanges might be repeated later but for this 
section the design features are highlighted. 
Session 2: 
Boy-Girl (MM 1IPBI 01 I 1) 
Researcher: 
Do you like the animated part of it (MM 1)? 
Girl 2 
Oh right ... that was good 
Boy 2 
You can't take it all in. It becomes a bit complex. 
Session 1: 
Boy-Girl (PBI 01 I 1IMM 1) 
Researcher: 
. " 
What about the movie, video, life pictures inside it (multimedia) (MM 1) do you like that? 
Girll 
I do but I prefer books 
Researcher: 
Is it because you can flip over, check, etc ... ? 
What Is the difference between the one in multimedia and the book ... you can have a video in It. .. but you 
still like the book ... why is it? 
No answer 
The researcher also tried to explore whether the children were able to see similarities 
or differences between the multimedia (MM 1) and the book (1 2) of the same title 
presented in two different formats by the same publisher. The question is more 
direct to one couple but put ih a slightly different way for the other couple. The 
~urpose was to elicit what they kpew about design similarities and differences. 
Session 1: 
Boy-Girl (PBI 01 I 1IMM 1) 
Researcher: 
What are the similarities between the two «I 1) and (MM 1))? 
Both (Girl 1 and Boy 1) 
Almost show the same things ... 
Session 2: 
Boy-Girl (MM 1IPBI 01 I 1) 
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Researcher: 
The way you interact with a computer and the way you interact with a book; what are the similarities or 
what are the differences 
Girl 2 
Well, when you are reading from a book you are thinking what are on a page ... when you are like 
looking on a screen you are not, you just sort of it's there and I'm just sort of looking at it. 
Boy 2 . ,. I • 
When a book you've got still pictures you can like tooking at it, sort of revise on it, but in that 
(multimedia) (MM 1) the pictures are moving and you'r~ like have to look quickly at it. 
Girl 2 
That (multimedia) (MM 1) has got pictures and diagrams just like a book but this (book-OK) (I 1) 
gives you more information 
d. Reactions about learning and teaching from these materials 
When asked which materials they prefer their teacher to use when teaching one 
couple had this to say about their preferences and reasons for them. 
Session 2: 
Boy-Girl (MM llPBI 01 I 1) 
Researcher: 
If a teacher has, lets say, a choice to use multimedia or a book which one would you prefer to get 
information from 
Girl 2 
I think I learn a lot more if I look at a book 
Boy 2 
Yeah ... nodding with agreement 
Researcher: 
Is it because you don't like computers? 
Boy 2 
I like computers it is just that you think computer is a bit more ... giving you mOre than needed but It 
doesn't like giving you a name and you just like it is being known but still when you get on it it has got 
too much on it and you've just have got to find out what you are looking for ... 
Researcher: 
So, so much information is there, everything to look at ... so does It confuse you or something? 
Girl 2 
Yeah, it confuse me 
Researcher: 
Sometimes you feel a bit fed-up, a bit worried, phobia or something? 
Girl 2 
You tend to be a bit worried because you just like ... oh no what is the name of that thing .. .I don't know 
what is the name of that thing again ... I know that it looks like but its funny ... you can't remember what 
it is called and that thing (name) is reflUY with the little ones ... 
Researcher: ~ 
What about if it is in a book? r 
Girl 2 I 
You can always go back to It. . .it is much easier from a book you can learn a bit more and you can like 
look back at it again till you know sort of familiar with it 
Researcher: 
Lets say a teacher comes to teach about the Human Body with you ... do you like a mix variety of it, you 
prefer from books, you think It Is enough from books ... 
Both Girl 2 and Boy 2 
Mix variety ... not solely in one form 
e. Reaction to games. and learning from them 
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There were mixed views about games. Most agree that in some way or the other 
they could learn from games as well. The two girls gave rather different reactions to 
this question than the boys. One girl was slightly unsure and changed her opinion 
after some time while the other girl liked game quizzes. The boys talked more and 
• ,I ! 
seemed to favour games and had different ways' of presenting their opinions. 
',' 
Session 1: 
Boy-Girl (PBI 01 I 11MM 1) 
Researcher; 
If you are given a game sort of multimedia, do you like It? 
Both (Girl 1 and BOy 1): 
Yeah (nodding) 
Researcher: 
Even if it is about the human body ... 
Both (Girl 1 and Boy 1): 
Yeah 
Researcher: 
Can you study with games? 
Both (Girl 1 and BOy 1): 
Long nods ... 
Researcher: 
Do you like It when it is with information or do you like it when it is games? 
Girl 1 
If I want to find out information I like books, if I want to play games I prefer the computers. 
Boy 1 
Games and information in computers 
Session 2: 
Boy-Girl (MM 11PBI 01 I 1) 
Boy 2 
If it is a game with a computer level in it and tells you a bit information about it then it is good 
Girl 2 
Yeah ... that will be good. If it is like a quiz or something .. .1 thought the quizzes are good because even if 
you don't know the answer you'l] be able to find out what the answers are .. .If you are reading the 
information you don't actually get what the answer is ... 
;, 
f. Other issues 
There are some other issues discussed in this interview that highlighted some 
features children find useful or less useful about multimedia, computers and the 
Internet 
i. Quizzes or Tests 
From the exchanges about features, surprisingly a quiz feature got some interest 
from children of both groups. 
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Session 1: 
Boy-Girl (PBI 01 I llMM 1) 
Researcher: 
By the way about the way a test is being tested ... if it is 1n_~ Y?U prefer in the book or the computer 
Boy 1 
Computer ... we've got two computers in the class and we've-got the website (on the human body) and 
books as well... • . 
Boy 1 
I like the quizzes in the computer because It tells you answers at the end of the page whilst in a book 
you get your answers at the end of the book. 
Session 2: 
Boy-Girl (MM llPBI 01 I 1) 
Researcher: 
So if it is written on a piece of paper and asked questions as In a quiz you prefer it to be in multimedia 
then ... 
Girl 2 
Because it gives you some answers as well and sort of guide you through .. .if it is in a piece of paper ... it 
is either right or wrong ... if you don't know the answer unless you've got the books all in front of you .. .it 
is still not very good 
Researcher: 
Which is better? Having the books as well, you've got the questions and you've got to answer ... what do 
you think? You are. given books to look at the answers from and a quiz ... and you are given a 
multimedia and a quiz In the multimedia . 
Girl 2 
I think you can find out the information from a multimedia quite easily ... rather then looking at 
something else (looking it up In a book) you forget what was the answer in the group or 
something ... you get carried away ... 
Researcher: 
What about in the multimedia? 
Boy 2: 
When you look at one thing (in the multimedia) it is really very specific about what it is ... you really 
know what to get the answers right, then if It is from books and you have a question you have to 
search from it and you don't know where it is or something like that. .. you'lI have a problem there yeah ... 
ii. Using Multimedia in Class 
The children gave some interes~ing answers to using multimedia in the classroom. As 
a result the researcher posed qurstions about when to use it in a class lesson: at the 
beginning, middle or end. 
Session 1: 
Boy-Girl (PBI 01 I llMM 1) 
Researcher: 
If you mixed all these materials (multimedia and books) in your class do you like it? 
Boy 2 
Having it together at different times 
Session 2: 
Boy-Girl (MM llPBI 01 I 1) 
Researcher: 
So when do you think is the best time to have the multimedia? Is it at the b~ginni~ of the lesson or at 
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the end of the lesson? 
Boy 2 
At the end of the lesson when you know everything ... yeah at the end of the lesson when you can 
understand It a little bit better ... 
Researcher: 
You think once you have understood everything then the multimedia is something you can understand? 
Boy 2 
Yeah ... nodding 
Researcher: 
If you don't understand about it you get confused? 
Boy 2 
Yeah ... nodding again 
iji, Getting information from multimedia 
, . 
Some of the exchanges demonstrated how children perceived getting information 
from multimedia as compared to books, 
Session 2: 
Boy-Girl (MM 1/PB/ 0/ I 1) 
Girl 2 
I think books give good information ... but I think if you are doing a research it is best In a computer. 
Researcher: 
Why do you say that? 
Girl 2 
Because if you are researching you are going slower and you sort of going a little bit about it and like 
adding more details. If you want information then a book will be a useful one and a computer will sort 
of just give you diagrams and keep coming Into one. You can explore more In a computer and in a book 
all information. 
Researcher: 
You think, what about the thing in a computer where you've got lots of information, while in a book 
you've got fewer Information, lets be more specific ... what do you think about that computer 
Girl 2 
It certainly gives you lots more information than a book. It gives you points like It sort of set up in a 
way you can understand it while in a;., computer it will be like diagrams, films going on and it will be 
like... . 
Boy 2 I 
Here if the computer is at home ... You,Je got more time to look at it. .. in the class you have to stick to 
the time teacher give you ... not enough time .. .if you have it at home you can revise it look at it again ... 
Session 2: 
Boy-Girl (MM 1/PB/ 0/ I 1) 
Researcher: 
You think in a multimedia you need to look at it many times ... you think? 
Both Girl 2 and Boy 2: 
No ... shaking their heads 
Boy 2 
It is just if a perSon is used to using a computer they'll be able to get more of it... 
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Girl 2 
1 think books gives good informatlon ... but 1 think if you are doing a research it is best In a computer. 
Technical problems with the computer could affect children's preferences in getting 
information from multimedia. There was a probl~m .faced by the second couple when 
the multimedia took quite some time to load. 
Session 2: 
Boy-Girl (MM llPBI 01 I 1) 
Researcher: 
At the moment you got stuck how do you feel? 
Girl 2 
I was sort of like, what was the matter with it. 1 was like 1 felt what have I done wrong ... 
Boy 2 
.. .If it is not working you are thinking I've done something wrong ... you always have that 
feeling ... yeah ... tension 
Researcher: 
There is tension there? So in a book ... 
Girl 2 
It doesn't happen ... 50 you just sort of ease your way through the information 
Researcher: 
So even if it is an impact in computer you think a book is still a wonderful thing? 
Both Girl 2 and Boy 2: 
Yeah ... nodding ... 
iv. Getting information from the Internet 
When asked about their experience using the Internet in the classroom the children 
expressed their problem in getting access to the site. 
Session 1: 
Boy-Girl (PBI 01 I l/MM 1) 
Researcher: 
So how do you like the web site? \ 
Girl 1 
It is ok ... , 
Researcher: I 
Is It only facts or something like the multimedia? 
Boy 1 
It has got games as well 
Girl 1 
There are 4 different things on the website -skeleton, nervous system, body parts, digestive systems 
Session 1: 
Boy-Girl (PBI 01 I l/MM 1) 
Researcher: 
What about the intern et? What do you like about the Intemet? 
Girl 1: 
I like emailing 
Boy 1: 
I like playing games in the Internet 
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Session 2: 
Boy-Girl (MM 11PBI 01 I 1) 
Researcher: 
I have heard that you've done on-line stuff in class so how do you like studying on line than .. .is it the 
same as the ones in multimedia? 
Boy 2: . 
It has some websites ... that is not much on it. .. it is sort of. Y'.bu have diagrams ... not much Interaction 
v. Gender issues 
The researcher also wanted to know what the children think and know about other 
genders using computers and their likes and dislikes. 
Session 1: 
Boy-Girl (PBI 01 I 11MM 1) 
Researcher: 
What about the idea that boys prefer computers more than girls ... Have you heard of that? 
Girl 1 
No idea ... 
Boy 1 
I heard about boys playing with play stations more than girls ... 
Researcher: 
Why? Why do you think boys like computers more than gins? 
Girl 1 
Because there are more games 
Boy 1 
rthink it is an equal amount ... girls like computers too ... 1 like the Internet . 
.I2iIY..1 
3.7.3 : 
Session 1 (Girl - Girl, 1 Information Book (I 2), 1 Multimedia CD (MM 2» 
Session 2 (Boy - Boy, 1 Multil'1edia CD (MM 2), lInformation Book (I 2)) 
Figure 3.10 is a multimedia CD format and Figure 3.11 the title of the "Interactive 
Illustration" in the printed form of an information book. 
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Figure 3.10 An extraction of 
a page in multimedia CD 
"The New Way Things Work" 
(I2) 
3.7.4 Findings 
Figure 3.11The Information 
Book "The New Way Things 
Wo·r.kr (MM 2) 
a. Reaction to the different textual designs and multimedia 
i. Information Book Cl 21: 
There was not much of a reaction from the children when looking at the books. One 
couple, the boys, looked at the index first and started to select the topics they 
wanted to look at before opening the pages to look at the content. The girls began 
by looking from the beginning to the end of the book. 
ii. Multimedia CD (MM 21: 
The girls spent quite some time on the initial page before clicking on the icons to get 
into the topics they wanted to find. They seemed excited to see the movements of 
the mammoth and started clicking on it several times before proceeding to look at 
other things. They were restless after some time and started to look at the corridor 
instead. 
The boys were quite excited about the multimedia. The first feature they clicked on 
was the game. They then venttlred into other things. After sometime they too looked 
as though they had enough so ~he researcher began the interview sessions earlier 
with the boys than with the girls. 
b. Preferences when they are asked to choose 
When talking about preferences the girls revealed a lot about the illustrations and 
the content in the book (I 2) comparing it to the multimedia of the same topic (MM 
2). 
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Session 1: 
Girl -Girl (I 2 /MM 2) 
. Researcher: 
Between these 2 materials «I 2) and (MM 2» about the,. working stuffs which one do you like? 
Girl 3: ' , 
I think I like the computer better because you don't have to read a lot. You can hear sounds and stuff. I 
like very much about how the structure of the ship is being'made 
Researcher: 
What about the book ((I 2»? 
Girl 4: 
The illustrations are very good. Information is really helpful. 
Researcher: 
How's the content «1 2»)? Is it too much? 
Girl 3: 
When we were looking at the X-Ray parts, because I'm quite young I don't understand the way they 
put it in the book. They kind of put a lot of new words in ... When it is in a book, you find that it is ... new 
words in here I haven't looked at before, haven't seen one before at any time ... 
Researcher: 
What about the one in the computer (MM 2), when you look at X-Rays In the computer? 
Girl 3: 
I could understand that a 'lot more. 
Researcher: 
When you have it in a book (I 2) you have to read out and it takes sometime and in this computer 
what happens (MM 2)? 
Girl 4: 
We were watching this film about how X-ray is done, and it read a paragraph out to you' and explained 
it in simpler words and explains some of what the hard words were ... 
Researcher: 
And you think if this book is a bit simplified, it is better the book or the multimedia? 
Girl 3: 
The book if it is easy to read 
Researcher: 
You prefer the book if it is easier to read? 
Girl 4: 
yeah .... 
Researcher: 
Why? 
Girl 3: 
I don't really know realty .. .I just think it would be ... and ehmm .. .I don't know how to really to explain it 
... but it just seems a lot easier in a book. 
Researcher: 
Is it because you can flip it open or something? 
Girl 3: 
Yeah, you can find things quite easily ~ .. 
Researcher: 'I 
But when it is difficult to understand you prefer It to be in a multimedia ... 
Girl 3: I 
Yeah ... 
The book form is wordier than the multimedia. The first child found the high 
vocabulary standards in the book (I 2) more difficult to comprehend than the 
multimedia. She liked the way it is presented in the computer because the computer 
seemed to make complex information much easier to understand and she did not 
have to read a lot. She could hear sounds and see movements. The narration in the 
multimedia seemed to impress one of the children because she found being read to 
helped her to understand better because it was explained in much simpler words. 
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They too found the drawings in the multimedia much finer than the printed form and 
therefore much easier to comprehend. 
When asked if the book was much more simplified, which one would they prefer then 
, . ,.1 , 
they both preferred the book if it is easier to read. One of them said she would feel 
more relaxed in a book form. They too mentioned that they could get into the topic 
more easily in the book than the multimedia. However, since the mUltimedia shown 
to them looks much more simplified than the books.(they found information in the 
multimedia more easily accessible than the book form. 
Session 1: 
Girl-Girl (I 2 /MM 2) 
Researcher: 
And yourself Girl 4, how do you feel with these two materials (12) and (MM 2)7 
Girl 4: 
It would be lovely ... it is very relaxing to look at a book (I 2) because you could look at it 
anywhere ... ehmn but the computer (MM 2) is also good because you could look at it when you want to 
find some information 
Researcher: 
And if there were lots of information like that one (In the book) (I 2) which one would you prefer? 
Girl 4: 
If there are lots of information in the book ehmn I don't know ... ! will probably use the multimedia 
Researcher: 
Why do you think? 
Girl 4: 
I think because some of the writings seems a bit bigger on the screen while the writing here (I 2) is 
a bit smaller 
Researcher: 
What about when selecting a topic? 
Girl 3: 
It is easier to go directly to the topic In a multimedia (MM 2) 
Researcher: 
What about you Girl4? 
Girl 4: 
Probably the computer (MM 2) again because you can go into the kind of stuff .. , I think it is a bit 
better 
, 
The boys in the second sessioh differed in their preferences when talked about 
storage capability of the multimedia as compared to books. Their preference was 
based more on the amount of information conveyed by one form as compared to 
that of the other. One of them said the multimedia stores more information whilst 
the other said the book. However, when the researcher made them explain further 
what they meant, their preferences then tended to merge for multimedia rather than 
the book form. A fuller account of their exchanges could be seen in the sections'that 
follow. 
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Session 2: 
Boy - Boy (MM 2/12) 
Researcher: 
When you look at both the materials «I 2) and (MM 2» which one you prefer? 
Boy 3: 
I say the multimedia (MM 2) ... 
Boy 4: 
I say the book (I 2) .. .it stores more information 
Researcher: 
Vou feel the book (I 2) has got more information? 
Boy 4: 
Yeah .. .it has got more in It 
Researcher: 
What do you mean by having more? 
Boy 4: 
The book has more information than a multimedia ... 
Boy3: 
, , 
I say the multimedia because in the multimedia they kept on explaining about how it works 
Session 2: 
Boy - BOY (MM 2/12) 
Researcher: 
Could you give an example? 
Boy 3 
In the topic on burglar alarm the multimedia explains it more. Multimedia tells you all about it. You just 
have to click on the burglar alarm and you will know how it works ... you don't have to read it 
Researcher: 
You think that by just looking at the multimedia you can understand stuff? 
Boy3 
Yeah you can understand it quite easily 
Session 2: 
Boy- BovCMM 21121 
Researcher: 
What about a book, if you are given a book what do you think? 
Boy 3: 
The book you will be able to learn more and slightly you might have to read it. You just might have part 
of it to understand a teny wee nee bit that is difficult to understand but not much just a teny weenee 
bit. It explains in detail stuffs so you have to put it all together to see what it is like ... 
Researcher: 
What about you Boy 4? 
Boy 4: ~ 
The same as Boy 3 when you look at the book you have to look at everything In order to understand 
and when you look at the multimedia yqu get the facts there and then 
Boy 3: ' 
With the book you've to read the whole lot to understand it, but the multimedia you just have to read 
the topiC to understand it. 
Researcher: 
Which one will you remember better? 
Boy 3: 
Probably the multimedia ... it is easier to remember because you've got like the pointed hand to read 
and you just have to click on the things you want to read .. .it has a little box there ... 
Researcher: 
If I give you the Human Body in multimedia and books which one do you thing you like better? 
Boy 3: 
I prefer the multimedia because you can go through all of them and I probably prefer the same about 
the Human Body on the computer disc because you can pick on which one you like. 
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c. Design features in the multimedia as compared to books 
In the following the comments about design features have been highlighted. 
Session 1 and 2: 
Girl- Girl (I 2 /MM 2) 
, , 
Researcher: 
Between these 2 materials «1 2) and (MM 2» about the working stuffs which one do you like? 
Girl 3: 
I think I like the computer better because you don't have to read a lot. You can hear sounds and stuff. 
I like very much about how the structure of the ship is being made 
Researcher: 
What about the book «I 2»? 
Girl 4: 
The illustratIons are very good. Information Is reaJly helpful. 
Researcher: 
How's the content ((I 2)? Is it too much? 
Girl 3: 
When we were looking at the X-Ray parts, because I'm quite young I don't understand the way 
they put it In the book. They kind of put a lot of new words in ... When it is In a book, you find that it 
is ... new words in here I haven't looked at before, haveR't seen one before at any time ... 
Researcher: 
What about the one In the computer (MM 2), when you look at X-Rays in the computer? 
Girl 3: 
I could understand that a lot more. 
Researcher: 
When you have it In a book (I 2) you have to read out and it takes sometime and in this computer 
what happens (MM 2)1 
Girl 4: 
We were watching this film about how X-ray is done, and it read a paragraph out to you and 
explained it in simpler words and explains some of what the hard words were ... 
The boys had these to say: 
Session 2: 
Boy - Boy (MM 2/1 2) 
Researcher: 
Which one will you remember better? 
Boy3: 
Probably the multimedia (MM 2) ... it is easier to remember because you've got like the pointed hand 
to read and you just have to click on the things you want to read .. .it has a little box there ... 
Researcher: 
When you were looking at the topic on laser just now, comparing it with the book (I 2) how do you feel 
about it? ~ 
lames: 
In the book(I 2) it says that laser car be reflected ... a bit more boring than the multimedia (MM 2) 
because in the multimedia it shows you how it works. 
The girls in this session explained in detail their experiences going through the topic 
on electricity in multimedia (MM 2) and expressed how the application made them 
understand things better than the book (I 2). 
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Session 1 and 2: 
Girl - Girl (1 2 /MM 21 
Researcher: 
What about the animation, the cartoons ... ? 
Girl 3 
Really good 
Researcher: ," I 
How do you like that compared to the mammoth in the bo'ak? 
Girl 3 
On the computer the mammoth flies and you've got movements 
Researcher: 
How do you like it? 
Girl 4 
In the computer they move and in the computer you see clearly exactly what happened. 
Researcher: 
When you compare this with the computer which one would you prefer? 
Girl 3 
Computer probably ... 
Girl 4 
Yeah computer as well because you can see movements and got sound as well 
Girl 3 
When we were on the circuit there we pressed the button and it showed us how the circuit works and 
you can see the circuit. 
Researcher: 
In the book? 
Girl 4 
In the book it would be good.,.when it talks about electricity on the computer it has sound effects. 
Girl 3 
The last thing we were looking at was the hair dryer with the mammoth and showed you how the 
electricity kind of got struck by lightning ... showed you it can attract .. ' 
Researcher: 
And when you see it on paper like this? 
Girl 3: 
I find this really good ... in the computer this bit actually moved and it showed you' that these bits 
actually protected the hair and still made them stick to the comb. When I see it like this (in the book) 
(12) I am not sure what these things are but in the computer (MM 2) I could see It better because it 
is kind of lighter in the computer. 
d. Reactions about learning and teaching from these materials 
When asked about their preferences for learning using multimedia they had this to 
say ... 
Session 2: 
Boy - Boy (MM 2/1 21 
Researcher: l 
When you talk about learning which one'do you prefer? 
Boy 3 
I don't mind. I like reading and learning from a computer and a book. 
Researcher: 
You mean you like both? 
Boy3 
Yeah ... 
Boy 4 
It doesn't matter really ... lt is more fun to do on a computer, 
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Session 1: 
Girl-Girl (I 2/MM 2) 
Researcher: 
What about when selecting a topic? 
Girl 3 
It is easier to go directly to the topic in a multimedia 
Researcher: 
What about you Girl 4? 
Girl 4 
.' 
Probably the computer again because you can go into the kind of stuff ... I think it is a bit better 
However, the children said something different when a question was asked about 
their reactions to a teacher teaching using either of these or both. 
Session 1: 
Girl-Girl (I 2/MM 2) 
Researcher: 
Now, if a teacher is going to teach the topic on machines and all that. .. you prefer your teacher to-start 
teaching the topic using a book or a multimedia? 
Girl 4 
Ehmn, I prefer her to start off with a book and then go in pairs in a computer 
Researcher: 
Why do you think like that? 
Girl 4 
In the book you can check with the whole class and they can see it and for yourself you can understand 
it better to start off because It starts off with the basics ... In the computer there might be different 
topics and you might not make much of it. 
Researcher: 
You might get confused or something? 
Girl 4 
Only if you just started on the project but if we were kind of In the middle of it I would go on to the 
multimedia. 
Session 1: 
Girl-Girl (I 2/MM 2) 
Researcher: 
If there are a mixed variety of things in the classroom both a book and a multimedia, book alone or a 
computer alone which one would you ~refer? 
Girl 3 . 
I'll take a bit of each 
Girl 4 
Yeah me too .. , 
The boys have a lot more to say about using multimedia in teaching. The exchanges 
show how it could be used and their perceptions of methods. 
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Session 2: 
Boy - Boy (MM 2/12) 
Researcher: 
IF a teacher gives you a topic on the Way Things Work which do you think do you like the multimedia at 
the beginning, at the end or in the middle? Where do you think the multimedia should be? 
Boy 4 " I 
At the end of the lesson when you want to go a little bit -more detail you would want to do the book 
last. You have the multimedia at the beginning and the bopk at the end. The book explains a bit more 
therefore it becomes a bit more complex. To know the basics you should have the computer first. When 
you want to know a bit of detail you refer to the book. 
Researcher: 
What about yourself, Boy 3? 
Boy 3 " 
I put the computer at the end because you read it and you go o'n "to the next on laser in the computer 
you can watch it simpler. 
Researcher: 
You think you like to read everything first and then look at the multimedia ... why? 
Boy 3 
Books a bit boring but if you put a computer it will be a bit more exciting because it explains to you how 
it works and stuff. 
Researcher: 
So you want it to be at the end, why? 
Boy3 
Well if you leave this first and there is a question on the multimedia you don't know it saves you going 
into this book and reading it again. 
Researcher: 
Now if a teacher uses a book, a multimedia only or both, when introducing a lesson, at different times 
of day, in a week or so, what do you think of that? 
Boy 4 
If you have a lot of time to study you will do the book ... you will get more done but If you have a short 
time that will be the multimedia because you can get to it quicker 
Researcher: 
What about you Boy 3? 
Boy 3 
It is the same as Boy 4 because if you read a book it is longer to read than if you get it on the 
computer. 
Researcher: 
Do you like a teacher using a variety of materials or one kind of material? 
Boy 3 
If depends on what you are doing really ... depends on what kind of lesson, long term, short term, test ... 
e. Reaction to games and lea~ning from them 
Since the boys were very keen to start off with the game when they first interacted 
with the multimedia the researcher posed most questions about games to the boys. 
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Session 2: 
Bov- Bov{MM 2/I 2) 
Researcher: 
If you are learning something From a game, .. one in Facts only and one In a game which one do you 
prefer? 
Boy 4: 
I preFer the games because it is more Fun to do and encourflges you to do it. 
Researcher: " "",' # ' 
Do you think you can really lea m from a game or do you think it will put you off using it? What do you 
think? • 
Boy 4: 
You still have to think in the game ... It still makes you think about it. 
Researcher: 
So you think it is much more fun if facts are in a game form 
Boy 4: 
Yeah ... 
Boy 3: 
I say book because you can read all that, In the games all you have to do is just clicking-clicking and 
clicking. Depends on the game really ... On the game If you get it wrong it tells you the answer. From it 
you can learn anyway even when you win or you lose. When studying, I preFer the book. 
Researcher: 
Is it because you can flip it again and again so that you can remember better? People say that when 
you look at the screen you tend to forget...? 
Boy 4: 
Might have to read it once or twice in the book ... had to understand teeny weenie bits ... usually explains 
it all in detail and you have to put it together ... In the computer the Facts are at the side for you to 
understand but you tend to forget game things whatever ... 
Researcher: 
If facts you would remember than game form? 
Boy 4: 
Yeah 
Researcher: 
If it ask you a question like ... What is? Who is? 
Boy 3: 
Usually, multimedia or game thing it tells you simple questions that Is not too confusing ... something, 
which is quite well known, or something quite important that happens so it will be easier to remember. 
f. Other issues 
Their reactions to some of othe~ issues discussed In the interview were as follows: 
i. Quizzes or Tests 
There was no chance for the children to look at quizzes in these session because the 
multimedia was not exploited to the fullest and the area on quizzes were left out for 
some children. 
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Session 2: 
Boy - Boy (MM 21l 2) 
Researcher: 
What about a test, how do you like it In a multimedia or a book? 
Boy 3 . 
I give the book. You learn more and you should be able td' answer questions if you learn more. 
Researcher: • 
If I have got many books and I give you a quiz and you can find out the answers in the book or I give 
you a multimedia and down there if you make a mistake you just click and you get the answer which 
want would you prefer? 
Boy3 
I'll use the multimedia I'll get the answers quicker ... well, books you have to go to the index and if you 
have got something that you need to know it is a bit longer becau::;.e you have to go to the index. This 
will be quicker. 
Researcher: 
You are talking about speed ... what about your liking? 
Boy 3 
Well, I will go for the multimedia more fun. 
Boy4 
Ehmn ... I'1I go for the multimedia as well because it is more fun to do probably ... 
ii. Best time to use multimedia: 
The children's answers indicate their preferences 
Session 1: 
Girl-Girl (I 2 /MM 21 
Girl 3 
In the book you can check with the whole class and they can see It and for yourself you can understand 
it better to start off because it starts off with the basics ... In the computer there might be different 
topiCS and you might not make much of it. 
Researcher: 
You might get confused or something? 
Girl 3 
Only if you just started on the project but if we were kind of in the middle of it I would go on to the 
multimedia. 
iii. Getting information from multimedia 
A number of issues about getti~g information from multimedia were discussed in this 
session. A better understandind of what the children mean would be to look at 
Figure 3.12 and 3.13 below. 
Figure 3.13: Electricity in Multimedia (MM 2) 
Figure 3.12 Electricity in Printed Form (12) 
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Session 1: 
Girl-Girl (1 2 IMM 2) 
Girl 3 
When we were on the circuit there (Figure 3.13) we pressed the button and it showed us how the 
circuit works and you can see the circuit. 
Researcher: 
In the book? ' I 
Girl 4 
In the book (Figure 3.12) it would be good ... when it ta~ks about electricity on the computer it has 
sound effects. 
Girl 3 
The last thing we were looking at (Figure 3.13) was the hair dryer with the mammoth and showed you 
how the electricity kind of got struck by lightning ... showed you it can attract ." 
Researcher: 
And when you see it on paper like this? 
Girl 3 
I find this really good ... in the computer this bit actually moved and it showed you that these bits 
actually protected the hair and stili made them stick to the comb (Figure 3.12). When I see it like this 
(Figure 3.12) I am not sure what these things are but in the computer I could see it better because it 
Is kind of lighter in the computer. 
Session 2: 
Boy - Boy (MM 2/1 2) 
Researcher: 
You think that by just looking at the multimedia you can understand stuff? 
Boy 3 . 
Yeah you can understand it quite easily 
Researcher: 
What about a book, if you are given a book what do you think? 
Boy 3 
The book you will be able to learn more and slightly you might have to read it. You just might have part 
of it to understand a teeny weenie bit that is difficult to understand but not much just a teeny weenie 
bit. It explains in detail stuffs so you have to put it all together to see what It is like ... 
Researcher: 
What about you Boy 4? 
Boy 4 
The same as James when you look at the book you have to look at everything in order to understand 
and when you look at the multimedia you get the facts there and then 
Boy 3 
With the book you've to read the whole lot to understand It, but the multimedia you just have to read 
the topic to understand it. 
Researcher: 
Which one will you remember better? 
Boy 3 ~ 
Probably the multimedia ... it is easier" to remember because you've got like the pointed hand to read 
and you just have to click on the things iYoU want to read .. .It has a little box there ... 
Researcher: . 
If I give you the Human Body in multimedia and books which one do you thing you like better? 
Boy3 
I prefer the multimedia because you can go through all of them and I probably prefer the same about 
the Human Body on the computer disc because you can pick on which one you like 
When information concepts were complex and abstract like electric flow and electric 
circuit, etc. presentation in multimedia has made it a preferred option than the one 
in the book. The children find comprehending facts in multimedia much easier than 
books when the explanation given in a book form became too wordy and too much 
for them to comprehend. 
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iv. Getting information from the Internet 
Session 1: 
Girl-Girl (I 2 /MM 2) 
Researcher: 
You have learned about the Human Body and I heard th(!t you even have It on line on the website. How 
do you like learning through the website. • I 
Child 5 
Yeah it could be interesting but it takes a long time into the actual article. 
Child 6 
It takes about 5 minutes to get into the complete article 
Researcher: 
And when you do get In do you like it? 
Child 5 .. 
It was hard ... when we were looking at arteries and veins they coLild find the complete subject .. 
Researcher: 
Were you frustrated? 
Child 6 
Yeah, .. I prefer the body book to that on line 
iv. Gender issues 
Session 2: 
Boy - Boy (MM 2/I 2) 
Researcher: 
There is an opinion that people say boys like computers compared to girls ... have you heard of that. .. 
Boy 4 
I have heard about boys with toys but not computers ... 
Boy3 
No 
Researcher: 
What is your opinion about that? 
Boy 3 
Well boys are not like girls just studying for ages. They want to be out playing football and want to get 
it all done so they prefer doing It on a computer. 
Researcher: 
What about you Boy 4? 
Boy 4 
Well I think that girls like to take a bit longer in answering their questions right but boys want to go out 
and play-getting facts from a computer Is faster. 
Day 3 
3.7_5 : 
Session 1 (Girl - Girl; 1 Information Book (P I); 3 Multimedia CDs (MM E / MM EX / 
MM G)) 
Session 2 (Boy - Boy; 3 Multimedia CDS (MM E / MM EX / MM G»; lInformation 
Book (P I)) 
One information book with a photographic illustration (P I) and three multimedia 
CDs (MM E / MM EX I MM G) were given to the children. 
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Figure 3.14 is the information book chosen for this session. Figure 3.16 a 
multimedia exploratory and simulation CD "The Magic School Bus" (MM EX) -
Dinosaur; Figure 3.15 an encyclopaedic multimedia CD (MM E) "Dinosaur" and 
Figure 3.17 an interactive game CD (MM G) '~Dinosaur" 
• ,I , 
Figure 3.14 The Walking 
Dinosaur Book - Photographic 
Illustration (P I) Textual 
Design 
Figure 3.16 The Magic 
School Bus- Exploratory 
Simulation Format (MM E>p 
3.7.6 Findings 
Figure 3.15 Dinosaur CD 
The Encyclopaedic format 
(MM El 
Figure 3.17 Disney -
Activity Series Interactive 
Game CD (MM Gl 
a. Reactions to different textual designs and multimedia 
i. Information Book (P Il: 
The photographic illustration (P I) in this book seemed to attract the children 
especially the girls. But when this book is placed with the multimedia CDs (MM E I 
MM EX I MM G), and the boys were left to choose, they chose the CDs. 
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H. Multimedia COs (MM E I MM EX I MM G): 
From the three multimedia CDs (MM E I MM EX I MM G) the girls took first of the 
CDs on top of the table. The boys however chose the game CDs. One very obvious 
• I I , 
reaction of the girls when using the CDs was'reading aloud. One of them read out 
loud everything that was on the screen of the encyclopaedic format while the other 
girl just read the titles aloud. 
b. Preferences when asked to choose 
This is what the girls had to say. 
Session 1 
Girl - Girl (MM E /MM EX / MM G / PI) 
Researcher: 
You have looked at different versions of multimedia (MM.E I MM EX / MM G) and book (P I), if I 
were to ask you, which one you preferred which one would you like? 
GirlS 
The first one ... the book (P I) ... it tells you more about Dinosaurs 
Girl 6 
The book (P I), yeah ... tells a lot more about Dinosaur 
Researcher: 
Any particular reason why you think that way? 
GirlS 
I think it just that it tells more information ... 
Researcher: 
What about the one that you have seen in the first multimedia on Facts about Dinosaur 
(MM El",? 
GirlS 
Yeah ... that one is good as well ... 
Girl 6 
I think it is quite good 
The boys did not precisely state their preferences. 
Session 2 
Boy- Boy (MM G /MM E / MM EX / P,II 
Researcher: ! 
You have looked at all forms of materials just now, three different CD's (MM G JMM E j MM EX) and 
one book (P I). If you were given a choice to choose of all the materials which one would your choice 
be? 
Boy 5 
Probably I choose that one ... the Magic School Bus (MM EX) 
Boy 6 
Well, they are all good, I like them all, and I thought the computer is very interesting and the book as 
well 
Researcher: 
Which one? 
Boy 6 
The one with the facts, labels and stuff (Facts on Dinosaurs) (MM E), which I think kids will like. The 
book (P I) is very interesting as well 
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Session 2 
Boy· Boy (MM G /MM E / MM EX I P Il 
Researcher: 
How do you feel learning from the screen as compared to learning from the book? 
Boy 6 
On the screen it's a bit lazier. It doesn't Involve much reading. It has sound effects that can talk to you. 
Researcher: . 
So ... how do you feel with such an environment? 
Boy 6 
Learning with a computer is good because there is a lot more that you can do then a book ... but with a 
book it is very good because when you are reading it you're able to learn from it 
Researcher: 
WhIch is better or the best as compared? 
Boy S 
Both are good 
Boy 6 
Better at different levels 
Researcher: 
What about when you are reading facts from the computers ... the one on a screen compare to the book 
which one makes you understand better. 
Boy 5 
1 think 1 understand the books better ... the computer are set up for little kids and it doesn't make any 
sense to me .. .Iike "The dinosaur eat meat. .. "but if you are reading a book it gives you more difficult 
words which have more meaning ... Computer more simplified. When you are on a computer when you 
must click a button you don't really know where you are going but in a book ... not generally interesting 
but you can get on to chapters and things. 
c. Design features in the multimedia as compared to books 
When comparing the design features in the multimedia to the books the children 
has this to say: 
Session 1 
Girl· Girl (MM E /MM EX I MM GIP Il 
Researcher: 
1 heard you were reading aloud in that one (Facts about Dinosaur) (MM E), why? 
GirlS 
Because it involves concentration 
Researcher: 
What about yourself Girl 6? 
Girl 6 
1 read only the titles aloud. 
Session 1 
Girl· Girl (MM E /MM EX / MM G / P Il 
Researcher: 
How do you find reading from the screen and reading from the book? 
GirlS 
From the screen ... 1 can go round it ... the sentences are a bit simpler so I prefer it from the screen 
Girl 6 
I prefer reading from the book. From the screen it Is a bit express and it gets annoying ... you_can't 
actually read it. You get a bit mixed up. 
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Session 1 
Girl - Girl (MM E /MM EX / MM G / P Il 
Researcher: 
When you are learning something do you prefer to read from the multimedia or learning from the 
book ... 
Both GirlS and Girl 6: I I 
Ehmm ... from the book 
Researcher: 
Why? 
GirlS 
I don't really know why really ... ehmm ... but you know ... 1 can see the words better 
Researcher: 
If it is from the screen how do you feel? 
Girl 6 
Well, It is a bit bright ... glaring ... a bit annoying 
GirlS 
In the book (P'I) It is quite good ... got more Information with many words on the page. In the 
computer (MM E /MM EX) ... pictures In computer 
Researcher: 
When you look at the movie Itself...how do you find the animation? Do you like the moving pictures 
compared to still picture in the book ... which one do you prefer? 
GirlS 
I prefer the video .. .it is more realistic 
Girl 6 
I prefer the book (P I) ... it feels like the dinosaurs are going to come out 
Researcher: 
When you look at the movie itself ... ? 
Girl 6 
Ehmm .. .it doesn't really .. .it is moving and stuff but I like the book (P I) better because it is slower 
... not fast ... because it tends to get rather noisy ... book Is quiet and quite good (P I) 
Researcher: 
What about the one in the Magic School Bus (MM EX)? 
GirlS 
I thought it (MM EX) was rather fun because you can click on things .. .It is good for introduction ones 
like for 7 years old and stuff 
Girl 6 
I like the magic school bus (MM EX) because it is kind of making your own life In .. .1 like in one way you 
have to drive a car .. .! mean a bus ... 
d. Reactions to learning and teaching from these materials 
j 
When asked about learning using multimedia the girls had this to say ... 
i 
Session 1 
Girl - GIrl (MM E /MM EX / MM G / P Il 
Researcher: 
If you were to learn about something would you like to explore it like the Magic School Bus 
(MM EX) or as you read it in a book (P I). Which one do you like? 
GirlS 
About the book (P I) .. .it Is like one person ... you don't really get to do things together and get the 
time ... That one (Magic School Bus) (MM EX) you get to share and discuss them things and to 
understand. 
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The boys have this to say: 
Session 2 
Boy- Boy (MM G /MM E / MM EX / P Il 
Researcher: ' 
If you are thinking of learning something ... ? 
Boy 6 
For learning I take the one with Facts on Dinosaurs (MM 'E) because that one Is more educational as 
well 
Researcher: 
What about the book (P I)? 
Boy 6 
The book (P I) is very good ... 
Researcher: 
If you are given a choice which one do you prefer? 
Boy 5 
I choose the book (P I) ... 
Boy 6 
I think this one (P I) too 
Researcher: 
Why? 
Boy 6 
Well, in the book (P I) you've got all of them in one. You don't have to look at many things ... you've got 
the content, you can look at the content and it is more fixed then you just have to look at the content. 
While in a computer (MM E) you are just looking at something and it takes ages to load up. 
Boy 5 
If it doesn't take long to load up then I think I would like it. 
e. Reaction to games, and learning from them 
These children were given a game CD (MM G) together with other educational (MM 
E I MM EX) CDs. 
Session 2 
Girl-Girl (MM G IMM E I MM EX I P Il 
Researcher: 
What about playing games ... do you like the games? 
Girl 5 ~, 
Yeah .. .I like ... the Disney (MM G) ... coming out with the puzzle and creating our own dinosaur. The 
waterhole game was quite hard but after awhile you get the hang of it ... 
Researcher: " 
How do you find the board game (MM G)? 
Girl 6 
A little bit like bowling ... 
Researcher: 
What do you feel of a real game ... if you have a dice and you have the one in the computer 
(MM G) which one do you like? 
Girl 6 
Probably real life because you will really get into the game ... 
GirlS 
You know that you are holding something 
81 
Session 1 
Girl - Girl (MM E 'MM EX / MM GLP I) 
Researcher: 
When you look at games do you think you could learn something from it? 
GirlS 
It depends on what sort of game .. .if it is a question game, you can get quite a lot of information but if it 
is like ... it doesn't give information . , I 
Researcher: 
What about the game you look into .. .is there much information you get from it. .. 
GirlS 
No, not really .. .it is more puzzles and games. 
Researcher: 
What about yourself Girl 6? 
G~6 . 
The monkey lust tell vou how to plav the oame ... doesn't tell you about dinosaurs and thinos ... 
Session 2 
Boy- Boy (MM G /MM E / MM EX / PI) 
Researcher: 
What about having educational materials in games form? 
Boy 6 
Yes, that is good ... when you are learning it on games it make things more familiar, can teach better 
and a bit more up to date 
f. Other issues 
The children gave their reactions to questions about other issues even though not all 
of the questions asked in the earlier sessions were asked because of time 
constraints. Looking at 3 multimedia COs took much longer then looking at one as 
was done in the earlier sessions. 
i. Quizzes or Tests 
This section was not being questioned in this session because most of the 
features found in the CD did not have such features. 
ii. Best time to use multimedia \ 
Session 2 I 
Bov- Boy (MM G /MM E , MM EX , P Il 
Researcher: 
If a teacher uses a multimedia and a book, both or either one, beginning, middle or end, which one you 
prefer 
Boy 6 
I don't know ... 1 don't mind 
Boy 5 
Yeah ... 1 don't mind too 
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iii. Getting information from multimedia 
Session 1 
Girl - Girl (MM EJMM EX I MM GIP Il 
Researcher: 
If you want to get information you prefer getting it from·th~ multimedia with facts or from books? 
GirlS • 
From multimedia with factS .. .it would be if you want to research some more because you can get more 
information from it...from the book it tells you everything on a page 
Researcher: 
What about you Girl 6? 
Girl 6 
I think the facts (Facts Multimedia) (MM E) are good .. ,if you cli~k on one of the red words or bolder 
words you can go on to different things about that kind of things. 
Session 2 
Bov- Bov(MM G IMM E I MM EX I P Il 
Researcher: 
Do you feel tired reading from the screen? 
Boy 6 
Reading from the screen it has bright colours ... it makes your eyes water a bit 
Boy S 
I don't really feel like that .. .it doesn't affect me unless I am quite tired at night. When I am looking at a 
computer, the man talked too fast when you are reading a book it is a bit slower and that is what I feel 
Boy 6 
If you get things that stimulates a bit in a computer it makes it not as fast .. .if I am given a choice to 
study, a multimedia is good and detailed as well ... 
jV. Getting information from the Internet 
Session 1 
Girl- Girl (MM EjMM EX I MM GIP Il 
Researcher: 
If you are given a mixed variety ... books and multimedia ... or books solely ... or a multimedia solely which 
one do you prefer ... 
GirlS 
I like the computer as well .. .! think it i~ because you don't usually get on to the computer at school and 
you're well... ~ 
Girl 6 
... We normally go on the Internet ... on t~e TV it is more interesting ... on the website you don't get things 
moving ... 
Session 2 
Bov- BOY- (MM G IMM E I MM EX I P Il 
Researcher: 
What about reading from the website? How do you like studying from the website? 
Boy 6 
I don't think that was very good ... you can't tell whom they are aiming at. 
BoyS 
Yeah, multimedia is better ... more specific ... you know whether it is for average or good 
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v. Gender issues 
Session 2 
B"'l" BOL(MM G1MM ELMM EX / PI) 
Researcher: 
Let me ask you something a bit different ... Have you heard of boys being better at computers than girls. 
Have you heard about that? 
Boy 6 ., 
NO .. .I think it depends if you have a computer at home' you will like it better. 
3.8 Reflections on Methods 
Reflecting on the methods used in this study it is very important to note that children 
are not necessarily articulate. The researcher had to find ways of helping children to 
articulate their reactions. The researcher used a laddering technique to overcome 
this limitation. The technique uses answers to questions with another question and 
will stop when the researcher feels that they have given enough to express what 
they mean. 
3.9 Analysis of Findings 
In order to summarise the reactions of the children positive and negative reactions in 
the tape transcripts of interviews were counted. The total positive and negative 
statements given by the children about their preferences to books and multimedia 
are presented in Figure 3.18 below. 
Dav 1 (Session 2) B + B - MM+ MM-
14 
+ 
PREFERENCES - BOOKS VERSUS MULTIMEDIA 96 76 
Figure 3.18: Total Positive and Negative Statements about Preferences to Books and 
Multimedia COs for the 3 Day Sessions. 
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The results in Figure 3.18 show that the children have many positive views about 
multimedia. However, even though the scores for multimedia are higher than for 
books, there are many more negative statements about multimedia. In other words, 
children do realise the potential of multimedia especially when they are given very 
. ,.1 : 
abstract and difficult information or content. Multimedia in some ways helps them to 
understand things like "electricity" better than in books. However, when the content 
and features are about the same the children felt that they are more comfortable if it 
is presented in books. 
An analysis was also made of the video recordings to identify positive and negative 
gestures and statements expressed when the children looked at the materials. The 
reactions portrayed seemed to demonstrate the children's sense of engagement or 
disengagement to the materials presented to them. 
Some of the positive reactions when they interacted with the multimedia gave 
evidence of being engaged particularly when looking at an event that seemed to 
attract the child at the moment. The reactions were: 
• Smiles, amazement and amusement gestures e.g. hearing the introductory 
music, etc. 
• Laughing and giggling together e.g. when looking at the dinosaurs they created 
• Body Language - facial expressions, put hands over the face, moving heads with 
the rhythm, etc. e.g. when creating a driving license certificate, etc. 
• Expressing positive statements like: 
- "Cool!" e.g. when looking at the introductory clip of the dinosaur 
multimedia game CD 
- "I like that" e.g. wh~n choosing the characters for the driving license 
certificate of The Magic School Bus. 
- "That's good!" e.g. when looking at the video clips of the encyclopaedic 
multimedia CD 
- "Interesting" e.g. when looking at how the arteries work in the Human 
Body CD 
- "Wow, you can really see how it looks like here" e.g. when looking at the 
electric circuit animation 
\ 
- "Much simpler in here than the book ... " e.g. when looking at the electric 
circuit animation 
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- "The lines are finer too, you can see better here" e.g. when looking at the 
illustrations in the CD compared to book 
- "Looks like fun, lets try it" e.g. when trying to create a dinosaur in one of 
the section in the game CD 
. " 
The children were also observed to show some negative reactions, which in some 
ways tended to be more towards a sign of disengagement. Amongst the negative 
reactions were: 
• Looking restless and bored e.g. after clicking on a number of parts of the Human 
Body 
• Looking at other places instead of the multimedia after sometime into it e.g. 
clicking at the bold words to get meanings or words, clicking on other words, etc. 
• Looks confused. Kept on clicking to get the information faster e.g, information 
slow to down load from the Magic School Bus CD 
• Twisting and turning the chair around, playing with a pen, etc. e.g. after 
sometime interacting with the Human Body CD 
• Expressing negative statements like: 
- "Too much information" e.g. when looking at the Human Body CD 
- "Can't see the picture really ... what was that? ... Too fast! " e.g. when 
looking at the video clip in the encyclopaedic multimedia format 
- "Too fast ... did you hear that? Could not make out what they are 
saying ... wi)at actually happens ... " e.g. hearing the narration of the 
history of dinosaur 
- "Can't you control it and make it a bit slower ... " E.g. the speed of the 
movie clip of the dinosaur CD 
- "Too noisy ... " e.g.\the narration and sound effects in the dinosaur CD 
was too loud for the child 
The overall conclusion appears to be that, whilst they like the idea of the multimedia, 
there are many features of these particular applications that they did not like. 
The books also had positive features and were familiar to children so there were 
fewer negative comments. Some reasons they liked the books were: 
• they preferred to read rather than be read to 
• they could flip through the pages and feel the books 
• they were more in control of what they wanted to see 
• they could look at the information at their own pace 
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They felt it was much easier for them to engage with books and to manipulate them 
than it was with the multimedia. If they had to find information in multimedia CDs, 
they often felt overloaded "too much there" or ,"too constraining". 
".1 , 
3.10 Discussion 
What conclusion does this lead to about the use of multimedia applications by 
children? Should we continue designing multimedia 'applications for children or is it 
too early to tell? The evolution of multimedia is still in its early stages. It has existed 
for about 10 years, which is very short compared to the evolution of the printing 
press. 
However, the news of companies closing down their production of multimedia 
applications does make this question important - should we stop designing them? Do 
they add nothing for children compared with books? Alternatively, should we analyse 
which features of multimedia designs they responded positively to and which ones 
they did not? The children do have many positive views of multimedia and it may be 
a question of designing for these aspects and avoiding the features the children were 
negative about. 
The children were positive if the CDs were "Game-like things" and when they had 
more control of it. The findings also show that there is evidence of differences in 
reactions between genders. E.g. boys find getting information from multimedia much 
more fun and faster as compared to reading it from books whilst girls preferred to 
read it from a book because thElY could be more in control. There are also differences 
(. 
in reactions between the novice, and expert users - the ones who are familiar with 
I 
computers and the ones who are not. E.g., the expert users tended to get impatient 
much faster when the information takes a long time to download. 
Some of the reasons why they do not like the multimedia CDs were that there is 
often too much information that was given on a page. E.g., when the children were 
looking at The Ultimate Human Body CD, the design feature gave the children too 
many options to look at; the x-rays form, the skeletal form, and the muscles and 
flesh form, etc. The children looked confused and seemed lost and did not know 
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where to start. Their comments 'were "Too much information in one page ... sort of 
confuse you .. .Don't know where to look at first". 
The children liked "game-like things". Children found this feature fun. The children 
. >-' 
were engrossed playing the jigsaw puzzle of the' dinosaur even though both the boys 
and the girls preferred more challenging games than the CD given to them. Children 
believed that if well designed, they too could learn from games. They expressed that 
learning from games would be more up-to-date t~an learning from conventional 
methods. 
The children liked animations in multimedia. Seeing the electric circuit at work 
helped them understand the concepts more easily. Even though they do like the 
movie in the CDs, cartoons were still the preferred option. 
They also expressed their liking for multimedia that allows them to create and be in 
control. The children seemed very engrossed when they were creating their "looks" 
on a driving license certificate to ride "The Magic School Bus". They liked the fact 
that they could personalise things that they could create despising the Internet 
because the Web sites seemed to " not know where they are aiming at". 
One of them expressed his liking of the idea of "allowing you to choose and be in 
control of the trip you want to explore" as in "The Magic School Bus". The child was 
allowed to be the driver of the bus. The simulation effect was good because the 
children felt that they were more in control of the situation than the multimedia. 
Having a role to play gave the power the child needed to decide what suited them 
best. Having it all laid out on ~he screen and being narrated to actually restricted 
their control of the situation. 
The children also expressed their liking for immediate feedback. Surprisingly these 
children were positive about quizzes in the multimedia. They especially liked the 
instant answers to quizzes. Some of their comments were that they could get the 
correct answer right away and the multimedia could explain if they got it wrong right 
away. Therefore, it is much easier to look up the answers from a multimedia than 
from books. The boys found this feature saves time whilst the girls found them 
useful because searching for answers from a pile of books could be tedious and 
sometimes distracting. 
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When CDs were considered better than books, their comments were: 
The words used were simpler words 
The illustrations have finer lines, therefore could be seen more clearly 
•• 1 : 
The multimedia gave more information because more information could be 
got from words in bold 
The multimedia showed how things work step by step and therefore helped 
them to understand much better 
The examination of other issues also demonstrated some important features and 
uses for multimedia. When asked about its use in teaching, some children said a 
teacher should place multimedia at the beginning in order to introduce, others said 
at the end after we have understood and want to know more, while some others do 
not mind for according to them it all depends on how much time is available. Most of 
the children however agree that a teacher should use a variety of materials. Some of 
their comments were: 
"That would be interesting ... but depends on how much time we have really ... if 
there is no time the multimedia is much faster ... " 
When asked about the Internet they expressed their dislike (even though this sample 
is too small) because they feel they were not in control. They do not know whom the 
Internet is aiming at. They felt that they could not interact with it and therefore felt a 
bit bored. A boy said games are interesting on the Internet, while one of the girls 
said she liked emailing.Itis however important for US to recognize that the Internet 
nowadays do offer multimedia experiences similar to CDs if the child is directed to 
the appropriate websites. 
When asked about gender issueJ on what do they think of the opinion that boys like 
computers more than girls they said they have not heard of it but have heard that 
boys love to play computer games more than girls? When an opinion was asked one 
of the boys had this to say: . 
"I guess because boys want to get information faster so that they can get to 
play football ... computer gives information faster than reading ... " 
"Girls tend to be more serious .. .Iook at details ... wants to get things right ... so 
girls might prefer to read books" 
"We just want to get the information and want it fast ... so computer is a good 
idea" 
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3.11 Conclusions 
Multimedia has great promise. The diversity of'rDultimedia applications in the market 
shows that there are many ways of approaching the design of multimedia 
applications. But at the moment nobody is quite sure what works and what does not. 
It is just like producing a book; some people are producing it in a number of pages 
while others are approaching it entirely differently';" The few examples that were 
found so far have led us to see such vast differences of characteristics from one to 
another. It looks as though there are promises of doing things better but the issues 
are not very clearly defined. This research intends to look at these issues 
systematically and to define what is actually meant by successful multimedia. 
The children were not given any task to do in this pilot study. The researcher wanted 
to see whether the design features in the multimedia could give some kind of force 
or drive to influence the children's behaViour with the application. From the findings 
in the pilot study, the researcher hypothesises that, for children, the level of 
interaction and control in multimedia applications (especially educational 
applications) is very important. These factors tended to be the driving force that 
influenced the children's behaViour with the multimedia applications given to them. 
Some children tended to be engrossed by some features and distracted by others. 
The findings in this study seemed to exemplify the fact that this behaviour is about 
the issue of engagement and being engaged. 
Basically a multimedia has to ",be interactive to engage children. Children must be 
able to do something with it to make them engaged by it. Passive design, like just 
, I 
looking at the information on a screen, bores children. The children were bored 
looking at the movie clips. Therefore, the multimedia must have a feature that allows 
some form of interactive activity. However, the pilot also demonstrated that it is not 
enough just having interactive features to make children engaged. Children do not 
like the idea of not being able to interact with it at all but also do not like having too 
many varieties of interactive features in the application which overloaded and 
confused them. There was something more about interactivity and interactive design 
features that needed to be explored. Studies that follow this pilot study based on 
issues of interactivity and the children's response to it. 
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Chapter 4 
Engagement & Interactivity in Multimedia 
4.0 Chapter Outline 
This chapter examines the issues that have :been Identified in the pilot study by 
reviewing the literature relevant to the emerging concepts. This chapter locates 
theoretical Issues and concepts especially of engagement and Interactivity that will 
help us understand the way the children reacted to the multimedia applications given 
in the cases In the pilot study. 
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4.1 Introduction 
Findings from the pilot study have demonstrated that there are two major issues 
that needed to be addressed when designing for these children: one the 
interactivity issue and another user engagement issue. Children liked to be able 
to interact with the multimedia application given to them but how long they want 
to interact depended a lot on the specific design features of the application. 
There are many issues about interactivity and user engagement (maybe not 
expressed by this exact term) being discussed in the literature. In reviewing it the 
focus will be on the issues that are relevant and reiated to the results of the pilot 
study. 
4.2 Theoretical Issues and Concepts 
There are three major areas of literature to look into for relevant theoretical 
issues and concepts: 
1. The Psycho log ica I Literatu re 
2. The Human Computer Interaction (HCI) Literature 
3. The Educational Literature 
4.3 The Psychological Contribution 
The pilot study demonstrated that the most important factor about children's 
preferences for the multimedia CDs had to do with the ability to interact with the 
system so that the multimedia could promote a sense of "engagement" or "being 
engaged". In other words the design features created in the CDs have got to have 
very powerful elements to draw the user's attention so that he or she would not 
want to stop when asked if t~ey wanted to do so. Therefore if a multimedia 
application is to be engaging for children the design features in them must be 
able to make the user fully immersed. Seeking some relevant psychological 
contributions to help understand being engaged or not being engaged by an 
activity may be helpful. 
4.3.1 Passivity versus Activity 
The concern about the issues of not being engaged, disinterested and boredom is 
about passivity versus activity. Schank (1993) studied two forms of software that 
could encourage learning via multimedia computers: simulation software and 
multimedia software. He found educational software tended to promote 
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passiveness. He commented on the designs he found in educational software as 
follows: 
"Computer programs that were intended to be educational have invariably 
asked students to do little more than "press button for next page"" (Shank 
(1993) p.54) 
Kerawalla (2002), a cultural psychologist, found educational CDs bought by 
• 1.1 
parents were not fully exploited and favoure? by their children. She found that 
entertainment games are much more popular than educational titles. In her 30 
day study of naturalistic, uninterrupted computer use she demonstrated that the 
children still opted for entertainment games even when 6 brand new, well-
received, market leading, educational titles were made available to them. The 
findings showed that educational software is relatively unpopular and children find 
entertainment games far more attractive. 
The children in the pilot study reported in Chapter 3 only played a passive role in 
the multimedia applications given to them. Similarly the children in Kerawalla 
(2002) reacted in the way they did because they were placed in a passive role. 
Educational CDs designed for children, in most cases, lacked the ability to 
encourage the viewer to play an active role when interacting with them. 
Schank (1993) found that for a child to appreciate and like a multimedia 
application there must be some kind of activity occurring between the user and 
the computer application. Schank (1993) suggested that students learn well when 
they are engaged in active exploration, Interpretation, and construction of ideas and 
products with multiple resources. 
The findings from the pilot stu<jly suggested that passivity led to diSinterest and 
boredom. The multimedia did not engage the children. 
" ... You just sort of look at the screen. You sort of not do anything. 
Everything is there on the page looking in ... " 
Engagement is only possible if there is some kind of force or drive to encourage 
children to interact. Maybe if the children had been given a task, for example, to 
find certain information to answer a given question, their reactions to the 
multimedia would have been different. When the purpose was to see whether the 
design features in the application encourage them to want to interact with it, the 
lack of a specific task seemed to be an important disincentive. 
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According to psychologists to be able to do something or to want to do something 
has to come from some form of drive or motivation or energy. Haber (1966) 
divided drive or motivation into two forms; primary and secondary drives. Miller 
(1961) in Haber, describes the importance of drives in the performance of learned 
behaViour, individually or socially, normal or abnormal. Corsini (1984) referred to 
motivation as directing and steering goal-directed behaviour. These are 
. " '. 
descriptions in general terms. 
Describing motivation in this research context would mean trying to understand 
why the children acted the way they did. Specifically, this would be, what made 
children wanted to continue doing something and what made them disinterested 
and bored. Therefore the question to ask is how to get them motivated to use the 
software given to them. Sometimes in the pilot study the children seemed 
engrossed, interested and engaged but not very often. There must be a reason 
for the children to react in this way. To be motivated is to have drive, energy and 
direction. It could come from rewards that you get after the task. Rewards could 
be extrinSiC, for example, that you get marks for doing it. This was not possible in 
the pilot study. Another possibility is that if the children are active and can do 
things with the multimedia that enable them to set and achieve their own goals. 
This is described as 'intrinsic motivation'; the drive comes from doing the task 
and getting to the end point. 
On the occasions when the children behaved in this way, i.e. not wanting to stop 
or looking very engrossed, the children seemed to be intrigued by what they were 
doing at that moment in time. In psychology there is a language for that. This is 
more of an intrinsic engagemEint. Lewin's (1952) referred to such a phenomenon 
as the matter of task completion. The person is intrigued by the task he or she is 
undertaking because of the drive to complete it. So when we talk about the 
design issues as opposed to the psychological issues, the fact that the design 
rendered the child passive meant they could not pursue task completion and they 
got diSinterested and bored. This could occur even if the multimedia had some 
interesting features in it. However, if the design could be made active, the 
intrinsic drive could be stimulated and the children could be engaged. 
In this research it may be necessary 'to look at the effects of extrinsic and 
intrinSiC motivation and how they relate to giving the children an active role in 
using the multimedia. 
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4.3.2 Being in Control or in Charge 
From the pilot study there was evidence that children found books more 
appealing because the books allowed them to be in control or in charge. The 
children preferred the book, because they could look at it at their own pace in 
their own time. • ,. I 
.. 
"If I had to choose I prefer the book ... like ypu can do it in your own time" 
"When it is a book you've got still pictures you can like looking at, sort of revise on 
them, but in multimedia the pictures are moving and you're like have to look 
quickly at them" 
Some children felt that they could be more engaged with books than multimedia 
because it is much easier to manipulate them and therefore be in control. 
Selvidge and Phillips (2000), when examining reading comprehension and 
usability of a paper book and an electronic book found that there were no 
differences between the two mediums for both reading speed and reading 
comprehension. They also found that users rated the reading task difficulty about 
the same for both the paper and the e-book but differed in their preferences. The 
ones who preferred the paper commented that they preferred it because they 
were familiar with it and were wary of the e-book technology. Other reasons for 
preferences for paper were that paper caused less eyestrain and had fewer 
glares. Users also stated that they felt more in control with paper than the e-
book. 
The users who preferred the e-book liked the page up/down buttons, felt the e-
book was easier to manipulate than shuffling sheets of paper, and preferred them 
I. 
if the resolutions are low to aVoid glare. The main complaints about the e-book 
were that it was too heavy and it caused eyestrain. 
In the pilot study the children too found the glare looking at computers 
disturbing. One of them found multimedia movies noisy whilst books were much 
qUieter. Another did not appreciate the speed of the movie clips in the multimedia 
complaining that it was too fast and she could not actually grasp what was 
shown. She preferred the book because she could "make it slower". Another child 
did not like to be read to when the narrator in the multimedia narrated the 
information. She liked reading on her own because she could understand it 
better. All these issues in some ways exemplify the elements of being in control 
or in charge. 
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4.3.3 Psychological Studies of Design Features 
What was the design features in multimedia that mattered to the children? 
Designers have tried many ways to impress users but according to psychological 
studies they have not always been successful. 
Some of the important factors are as follows':, , 
a. The Overloading Phenomena 
In the pilot study children found the Information given in the multimedia 
overloaded them. This was both because there was too much there and it was 
hard to find what they were looking for. 
McKnight (et. al) (1993), when discussing how learners navigate around for 
information, note that learners can get lost or disorientated in large hypertext 
structures. This is especially true when there is a lot of information and the 
structure presented on the screen is unfamiliar to the children who are more 
familiar with the conventions of reading from a printed page. Their views are 
supported in some of the children's comments in the pilot study. 
"I think it is because it Is on the screen ... it is everything is there and you 
can't focus" 
Linkages in hypertext sometimes make things even worse because the learner 
tends to experience an uncertainty, being unsure where the link will lead or what 
type or what amount of information will be shown. Jones (1987) in McKnight et 
al. (1993) pointed out that being given lots of alternative choices in design often 
makes appropriate selections difficult. The user may feel uncertain about what 
can be selected and what will happen next. 
b. Look. Feel and Manipulate 
i 
Studies have suggested that there are ways one could take objects in the real 
world and represent them in the computer world. Clements and McMullen (1996) 
review a research study that showed that ideas could be presented symbolically 
and found computer representations more manageable, flexible, and extensible 
than real objects. Char (1989) in Clements and McMullen (1996) found that when 
one group of young children were made to learn number concepts with a 
computer felt-board environment using "bean-stick pictures" to select and 
arrange beans, sticks, and number symbols, as compared to a real bean-stick 
environment, the computer environment offered greater control to students. 
Therefore, from the study, it could be suggested that computer manipulative 
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capability if carefully presented by using appropriate symbols could be just as 
meaningful and easy to use for learning as real life objects. However some things 
are difficult to represent symbolically. Whilst some people would find it natural 
and easy to work with symbols in this form others often find it difficult. 
In the pilot study the· children reported that~ultimedia tended to lack a sense of 
look and feel (the lack of tactile feel) and a chance to manipulate. When the 
children were given the "pop-up" book of the human body where they were able 
to look at the "mock-up" or mobile function of the heart or kidney by moving 
some of the dangling paper parts the children seemed to be engrossed. When 
looking at the video clip of the function of the heart in the multimedia they were 
not engrossed. When they were asked about their reactions to the "pop-up" book 
as compared to the multimedia some of their comments were: 
"That one (pointing at book form) got more details looking at it...whilst this one 
(pop-up) you can see what is there and get things to move and see how they 
work." 
Nevertheless, when told that they could get to see movements too in multimedia, one of 
them had this to say: 
"Yeah ... but you can't really see inside of it" 
Why did these children react in this way? What made the ability to look, feel and 
manipulate in paper form engross the children more than the multimedia version. 
How do we design the 'look and feel' of a concept and manipulate something on 
the screen with the mouse? Giving a tactile feel in this situation would be to give 
i the mouse some sort of sense that you can feel the texture, e.g. fluffiness, on the 
surface but not the screen. I 
The children's responses seemed to suggest there is a weakness in presenting a 
physical object in an abstract form on a screen. A physical presence will enable a 
child to see the size, feel it and even see what it is made of. However, when it is 
on the screen it is an abstraction. Even though there may be a chance to 
manipulate the mouse to see its effect on the screen, the fact that it is on the 
screen made the experience different to that of the physical object. 
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4.4 The Human Computer Interaction (HCI) Contribution 
- Design Principles, Issues and Concepts 
The question that this section tries to answer is what designers should do to 
make interaction between users and computer system effective. Some of the HCr 
User Centred Design (UCD) Principles mai b.e relevant to the design of Hcr for 
the children. Basically, HCr specialists refer'to exchanges that occur between 
users and computers as interaction and the ways in which they do so as 
interaction styles. 
rn the history of HC! the styles have evolved from command entry to menu 
navigation systems to dialogues to form-filling to natural language dialogue and, 
the most relevant in this study, the. direct manipulation interaction style. This 
interaction is so far the most favoured form in the design of interaction for 
children. 
4.4.1 The "Gulf of Execution" and the "Gulf of Evaluation" 
Gulf of 
~_cu_tl_on ____ ~.-_G_oa_IS ______ __ 
I Gulf of ~ ------__+_ evaluation "--------
Physical system 
Figure 4.2: The gulfs of execution and evaluation (Norman and Draper (1986) In Preece, (1994) 
p, 273)) 
One of the main issues about qirectness is bridging the gap between the gulf of 
, 
execution and the gulf of evaluation. According to the design principles set out by 
Norman (1988) in his User Centered Design (UCD) perspective, successful design 
needs to bridge the gap between these two gulfs. The Gulf of Execution refers to 
the distance between user's goals and means of achieving them through the 
system while the Gulf of Evaluation refers to the distance between the system's 
behaviour and the user's goal. Even though children may not have "goals" in the 
way that Norman means some of the issues Norman mentions about bridging the 
gaps could be considered when designing for children. 
There are two ways in which gulfs can be bridged. This can be done by either 
fitting the man to the design (fitting the man to the job (FMJ)) or fitting the 
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design to the man (fitting the job to the man (FJM». So when a system that has 
been designed leaves gulfs they are forcing the man (child) to do things the way 
the design requires. If this approach were used when designing for children it 
would not work because the child would not follow the rules. The next alternative 
would be to design a system to fit the man (child), i.e. fitting the technology to 
the way the children work. In other words d~.signing for children would mean we 
have got to try to find out how children wish to use the system to operate things. 
Relating Norman's description of this concept to the pilot study is to raise the 
question "Does the multimedia application provide' actions that corresponds to the 
children's intentions or ways of thinking, making it easy for the children to carry 
out their task?" In addition, if so, "Does the presence, of these actions make 
children engaged by it?" According to the design principles therefore, multimedia 
designs that minimise the differences between the gulfs should be the ones that 
have good design features in them. 
Some designers do address the gulf of execution by consulting users (children) 
before designing either having users as participants in design or as informants or 
testers. Such designers use iterative methods to make sure that at the end of the 
day the application or system they design conforms to the users' needs and 
wishers. Microsoft's "The Magic School Bus" series practised this method of 
design and in the pilot study children did find this series interesting and fun. 
Researcher: 
What about the one in the Magic School Bus? 
Child 10: 
I thought it was rather, fun because you can click on things.,.it is good for 
introduction ones like for '7 years old and stuff 
As for the gulf of evaluation, Norman suggests that users could change their 
interpretation of the system image and evaluate it with respect to their goals or 
the designers could change the output characteristics of the system. Trouble 
starts when users are children. Whatever images are designed for them have to 
suit, at least, to some extent their cultural conventions and some of these need 
to be learned before they can be understood. On the other hand, when we look at 
the designer's perspective one example of the way the designer could bridge the 
gulf of evaluation is to try to design an application that hides the mechanical part 
of the system. In this way the designer will be able to put the task on the 
machine and not the user (Norman, 1988). 
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It is very important, however, that the user should be able to interpret the image 
the system shows. The system may, for example, hide from the user all the 
unfamiliar, unrecognisable configurations happening "behind the scenes" but 
instead just present a graphical representation of an hourglass to indicate 
something is happening. 
Nevertheless not knowing what is going o'n' ~in the system does not mean that 
children would be saved from the phobia of knowing the unknown. Children still 
feel frightened especially when machines take a long time to download or they 
experience error messages along the way. The ,.trouble becomes worse if the 
designer overlooks inserting a recognisable feature or image that helps the user 
to understand what is going on. 
During the pilot study a couple of children did face some problems with the 
multimedia. Some of their comments were: 
Researcher: 
At the moment you got stuck how did you feel? 
Child 4: 
I was sort of like, what was the matter with it. I was like I felt what I have done 
wrong ... 
Child 3: 
.. .!f it is not working you are thinking I've done something wrong ... you always have 
that feeling ... sort of tension 
Researcher: 
There is tension there? So In a book ... 
Child 3: 
It doesn't happen ... 50 you just sort of ease your way through the information 
Therefore the designers must find ways to bridge the gap of the two gulfs, the 
gulf of execution and the gulf of evaluation, because users tend to blame 
themselves and this might Pout them off the system. Some of the children's 
comments about the Internet u~ed in the classroom were: 
Researcher: 
You have learned about the Human Body and I heard that you even have it on line 
on the website. How do you like learning through the website. 
Child 5 
Yeah it could be interesting but it takes a long time into the actual article. 
Child 6 
It takes about 5 minutes to get into the complete article 
Researcher: 
And when you do get in do you like it? 
Child 5 
It was hard ... when we were looking at arteries and veins we could not find the 
complete subject... 
Researcher: 
Were you frustrated? 
Child 6 
Yeah .. .! prefer the body book to that on line 
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4.4.2 Direct Manipulation 
Ben Shneiderman in Preece (1994) describes direct manipulation as having 
features of visibility, e.g. icons that represent objects, which could be moved 
around a screen, and a cursor manipulated by controlling a mouse that could 
show rapid, reversible, and incremental actions, etc. Well-designed direct 
manipulation systems should engender en~husiasm and elicit enjoyment from 
users, and should have the following propertie,s: 
a. Affordances and Constraints 
Every object or image of an object gives perceived affordances or constraints that 
help the user to take proper actions or made proper judgements of the steps they 
, are about to take. Perceived affordances of the image "door" either mean to go 
out or to come in: therefore a "door" icon could be used to resemble an exit or 
entrance point while having it "ajar" or "closed" constrain,s the use of it to only 
one action. 
Affordances and constraints are other HCI factors to consider when designing for 
children. A lot of the multimedia applications encountered during the selection 
process to be used in the pilot study did not work very well because the icons 
used were very foreign to the children. They lacked affordances and constraints 
to help understand the nature of the CD. On the other hand the "bean-stick" 
image in the study reviewed by Clements and McMullen (1996) made it easy to 
understand how to manipulate them. The bean stick is a very good image 
affording us to know about wh,at it is and what we can do with it. Children do not 
need a lot of teaching to know this and therefore this feature worked very well in 
• 
the experiment. Icons with poor affordances and constraints could lead the user 
to take inappropriate action. 
b. Feedback 
Feedback is a well-known concept in the science of control and information theory 
especially in HCI design principles. The importance of feedback could be 
exemplified by the following example from Norman (1988) in Baecker (et al) 
1995. 
"Imagine trying to talk to someone when you cannot even hear your own 
voice, or trying to draw a picture with a pencil that leaves no mark: there 
would be no feedback." (Norman, 1988, p. 18) 
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In HCI a lot of the feedback is done at the direct manipulation level, i.e. at the 
physical skill level. When a mouse is moved in a certain direction, the cursor will 
move on the screen as well. We can see the effect on the screen. It is Important 
to note that for users feedback is not just about getting the results of the 
immediate action. Users too tend to appreciate feedback that tells them whether 
they have achieved their goal even if thEl results are delayed rather than 
immediate. This phenomenon suggests that teedback is needed at a number of 
levels. In other words besides wanting feedback at the keystroke level, users also 
want higher hierarchy feedback. 
Children in the pilot study appreciated feedback, for examples in multimedia 
quizzes. Amongst their exchanges were: 
Child 2 
I like the quizzes in the computer because it tells you answers at the end 
of the page whilst in a book you get your answers at the end of the book. 
The immediacy of feedback in quizzes seemed to work really well for children. 
Children wanted immediate feedback rather than delayed feedback. The quizzes 
in the multimedia gave the children immediate feedback to answers while in 
books the search for answer might lead to prolonged feedback. In other words 
children seemed to need full and continuous feedback at all levels on the results 
of the actions taken by them. 
Not only is an immediacy feedback at the keystroke level very important to 
children but they also wanted a higher level of feedback just as adults do. There 
are always questions needing(. feedback when we keep asking ourselves "Am I 
getting to my goal? Am I getting this right, etc.?" We always want that loop back 
, 
at every single level of the task we are engaged in. For children this seemed to be 
an important factor to help them focus or stay engaged. 
4.5 The Educational Contribution 
- Activity and Interactivity 
4.5.1 Media Debate 
There has been a long lasting 'media debate' about whether different forms of 
media, including multimedia, actually influence learning. Although this research is 
not primarily about learning, it is instructive to examine the na~ure of this debate. 
Clark (2004) says that there is no evidence from comparative studies that 
multimedia influences learning. He maintains that 
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"All current reviews of media comparison studies suggest that no learning 
differences will be found that can be ambiguously attributed to any 
medium of instruction" 
(http: www.educom.edu/program/nlii/articles/clark.html) 
Croft in Clark (2004) supports Clark's viewpoint by saying that many people have 
stopped paying attention to user's choice and wants when designing for them: 
"Our choice of instructional medium 'should not be made based on how' 
flashy (or expensive) we can make the package, but on whether that 
medium is an effective means of communicating the important aspects of 
the material to the learner's we are trying to reach" 
To some writers the medium itself does not influence learning but the designing 
of effective and efficient instruction of using it does play a major role in 
achievement (Kobus,Uden) in Clark (2004). Morrison in Clark (2004) sees media 
as sign vehicle carriers conveying an arrangement of signs known as 
representation. According to Chakrabati in Clark (2004) the medium does not 
guarantee anything. It is how we use the medium that is important. 
Jean Ann Derco, in Clark (2004) when bring theory and reality together, said that 
"As instructional technologists, we need to know what the research says 
about various methodology / media so that we can educate our clients. If 
a client insist on using a media that the instructional technologist believes 
is a bad choice, then he /she needs to know how to use that media in the 
best way possible for the task at hand" 
For the purposes of this research the essential point is that we have to find the 
correct way to use multimedia to give children the possibility of a learning 
experience. For the researcher, although agreeing that media are only sign 
vehicles, it seems likely that different forms of media do transmit a different kind 
, 
of experience to different users, in different situations or environment. It depends 
a lot on pu rpose of use. i 
Listening to audio music from a Walkman is a different experience to listening to 
it in an acoustic music studio, but for the user the portability of the Walkman (the 
media in use) is a major criterion in his or her choices. There are two parties 
involved here. One is the designer of the system and the other the materials to 
be used in the system. It is the task of the designer of the portable media to 
design the media as close to the system of an acoustic music studio as possible. 
Thus, we have buttons for e.g. jazz in audio CD players. It is the task of the 
designers of materials, when designing materials for use in the media, to be 
aware of the intention of use of potential users and to accommodate the needs of 
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the users in various situations so that the users can get maximum satisfaction 
when using it. 
As for designing a multimedia application for education this would mean 
designing instructions that allow users not only to interact with the system but to 
be engaged while doing it. 
, .' 
4.5.1 The Role of Interactivity in Engagement 
(Educational Technologists Perspective) 
Most of the chosen multimedia applications given to children in the pilot study 
were educational CDs. Some of these CDs have gone through a design process in 
which children were used as testers or informants in an iterative design 
procedure. These CDs were the Microsoft Magic School Bus "Dinosaur", an 
exploratory format and Microsoft "Dinosaur", an encyclopaedic format. 
In the pilot study the children valued being able to interact with the multimedia. 
By and large most of the comments of the children about preferences are about 
the issue of interactivity (Table 4.1). Therefore it is important for the researcher 
to look into the issues of interactivity and its role in engagement in this 
educational paradigm. 
Lists of Exchanges Interactivitv Evidence 
"Bold words - Could tell us more information A child refers to hypertext in "The New Way 
when we click on it" Things Work" Multimedia CD where she could 
click on the bold words to find out the meaning of 
a word. 
i 
"Sort of giving you step by step" i A child refers to "The New Way Things Work" 
" 
Multimedia CD where she could see the way 
things are done clearly through a small video clip 
as compared to the book form 
"Sort of you are not in control" A child refers to the multimedia of "The Ultimate 
Human Body" where she finds that she could not 
have control over the information that was being 
read to her instead of her reading it at her own 
pace. (This is an example of a lack In interactivity 
experience) 
Table 4.1: The Interactlvity Evidence 
It cannot be denied that educationalists have also contributed to the debate 
about designing multimedia for children and most of their contribution has 
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concerned interactivity and its role in engagement (though not. explicitly 
mentioned). 
Most of the argument in the field of education in the design of multimedia has 
been and still is about this issue of interactivity - an area of interaction between 
the learner and the material given to them; AChieving good interactivity which 
supposedly could engage the user in the learn·ing process has been the aim of the 
study of educational technologists, which is now increasingly referred to as 
Interactive Multimedia (IMM) (Sims, 1994). 
To many educational technologists, interactivity leads to learning. Barker (1994) 
emphasizes its importance in learning as: 
"A necessary and fundamental mechanism for knowledge acquisition and 
the development of both cognitive and physical skills" (Barker (1994) p.1) 
However, interactivity according to Sims (1994) is not limited to the basic "point 
and click" level, menu selection or linear sequencing but should also be able to 
promote intrinsic drive or motivation - a successful, effective instructional 
practice - to encourage individual discovery. Sims (1994) criticises HCI for 
limiting interactivity to just the physical skills level: 
"A user who has access to a range of input devices (keyboard, drawing, 
pointing, touch screen, or speech) which can activate the technology being 
used; the results of this action is some form of visual or audio output 
(text, graphics, printing, or speech), and the sequence of actions form an 
interaction" (Sims (1994) p.2) 
For him interactivity should; mean active user participation not only in the , 
navigational components but alro at the cognitive level when the user is creating 
new learning opportunities. When such a situation occurs the user should 
supposedly be engaged by it. In other words interactivity is declared to be 
important as described in Sims (1994) because it suggests "constructive" 
approach of Vygotsky Activity Theory. 
A wider scope definition of interactivity is also seen in the contribution of other 
writers. Damarin (1982), when looking at a user's perspective, identifies 
interactivity as a series of interactive options like watching, finding, doing, using, 
constructing, and creating while Ambron & Hooper (1988) describe it as a state in 
which users are able to browse, annotate, link and elaborate from and within a 
rich and non-linear database. Combining these with what Sims (1995) says leads 
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to the conclusion that making interactions meaningful and engaging to the user is 
the most fundamental aspect in any design for instructional technology. 
Jonassen (1988) refers to interactivity as the activity that goes on between two 
elements, the learner and the computer: 
"Generally, the quality of the interaction in microcomputer courseware is a 
function of the nature of the learner'S response and the computer's 
feedback. If the response is consistent with the learner's information 
processing needs, then it is meaningful." (Jonassen (1988) p.101) 
Crawford (1990) in line with Jonassen (1988), has-this to say about good quality 
interactivity: 
" ... A good program establishes an interaction circuit through which the 
user and computer are apparently in continuous communication" 
(Crawford (1990) p. 104) 
According to Sims (1995) criticisms about interactive products still continue in the 
1990s. Nelson (1990) had this to say about interactive products in Sims (1994) 
" ... Compared to what it should and will be, today's interactive software is 
wooden, obtuse, clumsy, and confused. The pervasive lack of imagination 
and good design is appalling" (Nelson (1990) p. 235 in Sims (1995) p. 2) 
Therefore according to Dickson (1995) 
"Interactive multimedia has to be more than just software that you click 
on to bring up a different pop-up or text-menu. "Interactive" has to mean 
more than point and click-it should be involving and personal" (Dickson 
p. 145 in Sims (1995) p.9) 
Thus the issues discussed above show clearly what they are striving for, that is, 
to bring about the importance 'of interactivity in the design of multimedia and how 
it effects user engagement. Hpwever there is no"thing in the issues to tell a 
designer how to design it. In the present research context the issue is not only 
the importance of interactivity and its role in engagement and how to design it 
but what types and levels of interaction attract and engaged children most. 
4.5.2 Other Views 
Heeter (2000) has· addressed issues of activity and interactivity in his study of 
museums by looking at people in the 'designed experience', i.e., creating 
something to experience a situation. He found meaningful patterns of interaction 
from participants who visited a museum as opposed to browsing a web site or a 
TV show and used this to understand what interaction and interactivity mean. 
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Basically, everything a human does to or with another human could be called 
interaction. However when humans interact with media the interaction becomes 
mediated human interaction (Heeter, 2000). Traditionally media experience had 
been passive but now we are getting active media experience. 
Heeter (2000) mentions there are various:yXays of interacting with computers. 
Some interactions a human does with a c9mputer have obvious one to one 
interaction of actions and reactions. Heeter refers to navigation through menu 
structures as depicting this type of interaction. 
Some interactions could be hidden where a single interaction could lead to many 
behind the scenes processes in the computer the participant never sees. Some 
interaction activities are determined by personality characteristics as in Screven 
(1999) in Heeter (2000) studies of museum designs created for "freely moving, 
voluntary, leisure-oriented people in public environments". 
Czikszentmihalyi (1990) in Heeter (2000) refers to interactivity as the 
participant's goal. He describes well-designed interactivity as "flow". To him 
optimal experiences for an individual are when the participant goes through 
interactivity experiences that support learning of skills, have concrete goals, 
provide feedback, allow people to be in control, facilitate concentration and 
involvement, and are distinct from the everyday world. 
The findings of the pilot study support Czikszentmihalyi's suggestion that 
interactivity should be about the participant's goal. The experiences they gained 
would have been optimal if ':the media enabled them to learn certain skills, 
entitled them to be goal directed, provided them with feedback, allowed them to 
be in control, facilitated concentration and involvement and gave them a different 
experience to that of the real world. 
But that did not happen in some of the educational multimedia applications given 
to the children in the pilot study. There was no challenge to learn a skill (no 
extrinsic force or drive to encourage them do so). They were not in control; for 
example, some movie clips were too fast for them to grasp. Some children read 
information aloud to help them concentrate. Others felt that being read to by a 
narrator distracted them from direct involvement. Others referred to this factor as 
making them "a bit lazier." 
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However, some aspects of the CDs did appeal to them. Answers to quizzes gave 
immediate feedback. The simulation role-play technique in the Magic School Bus 
gave an exploratory experience different to that of the real world. Thus if some of 
the participant's goals are met, the experience could be meaningful and 
engaging, if not it would be boring and disengaging . 
. " 
4.6 Interactivity and Engagement' 
Interactivity and engagement have been recurrent issues that seem to have great 
effect on the findings in the pilot study. The following section will discuss what 
affected these factors directly in the pilot study. 
4.6.1 Interactivity 
The previous discussions of interactivity were mostly about its importance. In this 
section however the aim is to look at specific design concepts of interactivity that 
will help a designer or evaluator of multimedia CDs determine which ones might 
really work for children. A classification developed by Sims (1995) is chosen to 
explain the characteristics of the design features found in the multimedia media 
application in the pilot study and reactions of the children to them. 
Sims (1994) refers to interactivity according to levels. The higher the level or 
number or ways of interacting with the multimedia application the better the 
product should be. From his list of seven levels of interaction Sims (1994) has 
classified ten interactivities as a developer's claSSification list. Schwier & 
Misanchuk (1993) in Sims (1995) developed taxonomy of them. A summary of 
what these and other writers S~y about interactivity is given in Table 4.2 
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Table 4.2: levels of Interactivity 
LEVELS OF INTERACTION 
Writers Rhodes & Azbell (1985) Jonassen, D (1988) Schwier & Misanchuk (1993) Rod Sims (1994) 
No. of levels of 3 Levels of Interactlvlty 5 Levels of Interactlvity Taxonomy of Interactlvlty based 7 Levels of Interactlvlty 
Interactlvlty NB: NB: on thre!! dimensions NB: 
Identlfled Control refers to navigation than User's Involvement with the NB: The extent to which the learner becomes Involved with or 
to instruction application and the subsequent levels of Interaction based on the identifies w'lth the content being studied 
effect on learning quality of the Instructional interaction 
- the higher the level the better the 
instruction 
Name of Levels 1. Reactive 1. The modality of the 1. Levels 1. Passive Interactlvlty (Electronic turning page) 
and Examples • little learner control of learner's response • Reactive 
· 
Learner control restricted 
content structure 
· 
Proactive 
· 
learner Initiated path not provided 
· 
Programmes are directed 2. The-nature of the task 
· 
Mutual 
options 2. Hierarchical Interactlvlty (Menu selection) 
· 
Feedback needed 3. The level of processing 2. Functions • Predetermined course of action 
• Confirmation 
· 
Learners directed to passive Interaction after selection 
2. Coactlve 4. The type of programme 
· 
Pacing 3. Update Interactlvlty 
· 
Provide learner control for • Navigation • Dialogue -learner and computer-generated content 
sequence 5. The level of Intelligence In • Inquiry 
· 
Form of Interaction ranges - simple question-answer to 
• learner control for pace design • Elaboration complex conditional response 
• Learner control for style 
· 
More current more individualised 
3. Transactions 4. Construct Interactlvlty. -. -
3. Proactlve • Keyboard • Learner manipulate component to achieve goal or Indicate 
· 
learner controls both 
· 
Touch screen response 
structure and content 
· 
Mouse 
· 
More design and strategic effort needed 
• Voice • Enhance'learning 
• Detailed feed backs determine success of manipulation 
S. Simulation Interactlvlty 
• Extends role of learner to controller or operator 
• Requires learner to complete specific sequence of tasks 
before update generated 
• Multimedia elements enhance reality in simulation 
6. Free Interactlvlty 
· 
Common in encyclopaedic form 
• Provide wealth of information 
· 
Designers effort· define, maintain and Integrate hypertfnks 
· 
Possible venture into undefined path will dissociate learner 
7. Situate Interactlvtty 
· 
Virtual training environment 
· 
Popular in adventure and educational games 
· 
Mode of interaction generate full multimedia environment -
learner or user interact with concepts, objects and people as 
if in the real world. 
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Sims (1995)'s lists seem to conform closely to what the children in the pilot study 
experienced and what they wanted or did not want the multimedia applications to 
have. Rather than comment on all the ten listed by Sims (1995) or those list in 
Table 4.2 five types of interactivity, which were important in the pilot study are 
discussed below. 
. " 
It is also important to note that some of the, elements of interactivity listed are 
integrated. Comprehensive and engaging instructions depend a lot on the skills of 
the designer or developer of the system. It also depends on the extent to which 
the interaction is independent (where every encounter will receive similar 
performance every time) or consequential (where every function will depend upon 
previous or present actions). 
a. Object Interactivity 
Sims refers to this type of interactivity as a proactive inquiry. Objects (buttons, 
people or things) are activated by a mouse or pointing device. A click will produce 
some form of audio-visual response. This form of interactivity is often referred to 
as immediacy; a situation when a user sees immediate responses to the task 
performed appear on the screen, e.g. clicking a mouse causes something to 
happen, moving it causes a cursor to move in a certain direction, etc. By and 
large this is a feature present in all the selected multimedia in the pilot study. In 
one session of the pilot study the children tended to click on every image on the 
scene ignoring the instructions of the support agent. The Magic School Bus gives 
this opportunity on every interface. From observations some children keep on 
clicking at the little objects instead of "going on the bus" to travel in time. , 
b. Linear Interactivity 
Sims refers to this type of interactivity as a reactive form of pacing through a 
linear sequence of instruction. The user is able to move forwards and backwards 
like turning an electronic page. It does not give a user an opportunity to respond 
to a specific action. It simply displays the next or previous content in sequence. 
Instructionalists do not recommend overuse of this type in a learning 
environment because it restricts learners' control and inhibits learners' diverse 
capabilities. 
110 
This feature is also the ones children in the study did not like. Interaction with 
these features led to the children showing signs of boredom like looking outside 
or elsewhere. 
c. Support Interactivitv 
This type of interactivity, which the research!!r refers to as "support agent" is a 
facility for the user to receive help ranging from simple help messages to complex 
tutorial systems. Some multimedia give this type of support to an extent that it 
becomes rather annoying to the user because the "character" keeps on popping 
on the screen every time the user goes back to undo a mistake. Giving the ·option 
of using or not using the "support agent" would make a difference to novice and 
expert users. 
d. Simulation Interactivity 
This type of interactivity provides the learner with the opportunity to play a role 
as controller or operator. There is only one multimedia in the pilot study that 
demonstrates this type of interaction, that is, to role-play as a tour bus driver and 
be in control of the exploratory journey of the Magic School Bus Adventure of the 
Dinosaur. Discussions about this feature in the context of the pilot study will 
mostly refer to this multimedia application. 
Simulation interactivity tends to give the learner an opportunity to manipulate 
objects or components to achieve specific goals. This type of interactivity allows 
them to make selections. Usually, the learner in simulation interaction is required 
to complete a sequence of tasks. The designer usually determines the tasks. 
\ 
r 
There are two ways the designer controls the interaction activity in simulation. 
One way is by determining the learner's progress after the learner has made a 
correct choice. In the Magic School Bus, for example, the bus journey experience 
could only be made if the child chooses the correct entrance icon. 
Designer's control can also be consequential. In this situation the actions of the 
learner generate an update response to the process being simulated. For 
example, the popping-up of "dialogue boxes" or "support agent" to instruct the 
child to proceed with the next step, "Where do you want to go now ... ?" is a way in 
which the designer controls a consequential action. 
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Even though in this type of interaction the designer may be in. control, the feature 
allows the learner to do a certain amount of proactive performance. In some 
sense this type of interactivity does allow a child to be in control of the situation 
they are in. The fact that they can role-play made them feel that they are in 
control and was one feature that children liked which the multimedia applications 
did not provide except perhaps The Magic Sc~pol. Bus. 
e. Construct Interactivitv 
Construct interactivity is closely linked to simulation interactivity. This type of 
interactivity, through the creation of an instructional environment, also gives an 
opportunity for the learner to manipulate objects or components to achieve 
specific goals. In this feature the designer provides the learner with sets of tools 
to enable them to achieve goals either set for them or set by them. Therefore, 
the nature of the feature tends to allow the learner to engage in more elaborate 
proactive performance. 
Sims (1995) mentions that this type of interactivity encourages creativity. In the 
pilot study this was a factor that the children expressed they liked and was also 
evident in the video recordings of the children interacting with the multimedia 
application, the Magic School Bus. This application gave the children the 
opportunity to create their own driving license. This was seen to be the ·Iongest 
time the children spent when interacting with this multimedia. They were more 
engrossed in creating the driving license than going on the journey in the Magic 
School Bus. 
4.5.2 Engagement 
Being engaged and staying engiaged seemed to be a phenomenon of importance 
when analysing the children's reactions and behaviour with the multimedia 
applications. There were moments when a child looked engrossed and engaged in 
a design feature while they seemed bored and disengaged at other moments. A 
greater understanding of what is happening may be obtained by looking at 
literature that addresses this issue of engagement. 
Engagement can be looked at from two different viewpoints: the HCI perspective 
and the Psychological Perspective. In the HCr's perspective in the User-Centred 
Design context Preece (2002) refers to engagement (though not specifically 
stated as this term) as affective aspects of a designed system that causes a 
certain kind of positive response by users. The positive responses by users would 
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include feeling at ease, being comfortable, and enjoying the experience of using 
them. 
A better understanding of this phenomenon may come from studying the reverse, 
what Preece describes as 'user frustration'. According to Preece this can range 
from feeling mildly amused to extremely anqry. She lists seven reasons why this 
emotional response occurs: 
i. when an application doesn't work properly or crashes 
ii. when the system doesn't do what the user wants it to do 
iii. when a user's expectation is not met 
iv. when a system does not provide'sufficient information to let the 
user know what to do 
v. when error messages pop up that are vague, obtuse or 
condemning 
vi. when the appearance of the interface is too noisy, garish, 
gimmicky, or patronizing 
vii. when a system requires users to carry out many steps to 
perform a task, only to discover a mistake was made 
somewhere along the line and they need to start all over again 
(Preece (2002) p.147) 
She claims that the impact on users of this type of consequence would be that 
they would abandon the system altogether. Some of the issues mentioned in this 
list relate very closely to the responses given by the children about the 
multimedia applications. The fact that the design had these problems made them 
disinterested and disengaged. 
Preece (2002) mentioned that part of understanding user's needs is to be clear of 
the design objective: 
Is it to design a very ,efficient system that will allow users to be highly 
productive in their wor~ or is it to design a system that will be challenging 
and motivating so that' lit supports effective learning, or is it something 
else? (Preece (2002) p. 13) 
She refers to these purposes of design as goals: usability goals and user 
experience goals. They differ in terms of how they can be met and through what 
means. 
Usability goals are concerned with meeting specific usability criteria (e.g. 
efficiency) and user experience goals are largely concerned with 
explicating the quality of the user experience (e.g. to be aesthetically 
pleasing) (Preece (2002) p.14) 
For Shneiderman (1998) engagement is affected by human factors considerations 
in design. "Ease of learning, low error rates and subjective satisfaction" are 
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paramount when designing systems because "use is frequently discretionary" and 
"competition is fierce". 
"If the users cannot succeed quickly, they will abandon the use of a 
computer or try a competing package." (Shneiderman (1998) p.17) 
This factor is also pointed out by the Nielsen Norman Group (2001-2002) [CD-
ROM] Usability of Websites for Children. T~ Shneiderman, choosing the right 
functionality is difficult. He suggested a layered design "one approach to graceful 
evolution from novice to expert usage" having a constrained simple set of actions 
for the former and more extensive functionality and rapid performance for the 
latter. 
The above discussion was based to some extend more on an adult's perspective. 
There are a number of other literatures specifically looked at this issue with the 
children in mind. Draper (1999) refers to engagement as fun and made it a 
software requirement for systems designed for children that included games and 
edutainment products. He equates usable products to fun and therefore regards 
fun as a parallel feature to usability. 
Druin et al (1999), however, stressed that children have their own environment 
that is different from adult. Fun is an affect, that is, what makes something 'fun' 
to do? Fun to her is a concept that belongs to a child's environment. Even though 
fun may be a product requirement, it may also be a useful description of user's 
experience (Druin at al (1999) in Read et al (2002)). 
In this research context designing applications that are engaging would mean 
• designing systems that would be fun, enjoyable, pleasurable and aesthetically 
pleasing. Therefore this would be about looking at the design from a children's 
perspective rather than from a design perspective and eliciting what the 
interaction with the system feels like to the children, a term referred to as user 
engagement. 
To the researcher engagement would be about how the system could intrigue the 
user so much so that they become so engrossed and engaged that they seem to 
be 'lost' in the 'space' they are interacting with. There are a number of reasons 
why these things happen. 
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The psychologist will relate this phenomenon to achieving goals. Corsini (1984) 
considers levels of aspiration as a driving motivational force that keeps people 
going on for more goals. He says that: 
Human's needs are insatiable: they are like rubber balloons that never 
break: the more we have the more we want. (Corsini (1984) p. 304) 
In this research context this would mean th,qt engagement would be about how 
the user stays engaged' with the multimedia i'r order to achieve a goal that he or 
she had set to achieve but not yet achieved. The children were so engrossed 
doing the puzzle in the game CD that they hesitated when the researcher asked 
them to stop and move on to other multimedia CDs during the pilot study. 
4.6 Other Related Issues 
. There are some related issues that affected how the children responded in the 
pilot study that are important to take note of for the later studies, some in the 
psychological field and some in the educational field. These issues are discussed 
here because although they are not central to the hypothesis, they could be 
important to experimental design. 
4.7.1 Gender 
Much has been written of differences between girls and boys in their attitudes to 
the use of computers. Boys reputedly like computers and especially fighting 
games; girls reputedly do not. In the pilot study there was some evidence that 
the boys had more experience of computers and liked the CD-ROMs more than 
girls. However, the features that engaged them or bored them seemed very 
similar. In the studies that follow an attempt will be made to study equal 
\ 
numbers of girls and boys in thE! hope of demonstrating that the same suggested 
model works for both genders. i 
4.7.2 Cognitive Development 
Cognitive development theory could give one way of looking at individual 
differences when children process information or learn. Since the selected 
children in the experimental studies might be across a certain age range this 
theory could be useful. One of them is that of Piaget. 
Piaget's theory of cognitive development (Meadows, 1986, 1993; Piaget, 1983) in 
Colman (1994) suggested than children's actions and reactions to information and 
learning differ across age. Colman (1994) expands this theory further in saying 
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that learning and constant practice could improve a child's information processing 
rather than relying on age-related cognitive development. 
" ... Its seems clear that young children less often show deliberate strategic 
approaches to problems and have smaller and less flexible repertoires of 
strategies than older ones. This improvement, though age -related may 
be connected with practice and the growth of expertise rather than with 
age per se." (Colman (1994)) p. 703) 
.. ' 
This theory suggests cognitive activity is a case of adaptive processes, 
assimilating and accommodating to information, "assimilation" as a means to 
relate new information to pre-existing structures of understanding and 
"accommodation" as a means of developing old structures into new ones. The two 
will together give rise to a series of structures of cognition from organised 
systems of rules, categories, and procedures to more complex, comprehensive, 
coherent, flexible and logical ways of understanding the world. 
Vygotskian theory (Kozulin, 1990; Meadows, 1993; Tharp & Gallimore, 1988; 
Vygotsky, 1978, 1986) in Colman (1994) however, challenges both the Piagetian 
theory and the information - processing model. 
"Cognitive abilities are not internal and individualistic, but formed and built 
up in interaction with the social environment, inter-psychological before 
they become internalised and intra-psychological." (Colman (1994) p. 
704) 
Therefore children can develop sophisticated cognitive competencies with the help 
of an adult. This "scaffolding" role will help children to act as though they were 
competent in solving a problem. As the task becomes more familiar and within 
the children's competence, the adult can let the child do it themselves gradually 
and leaving the whole task to be done by them successfully on their own. 
"The child undergoes apprenticeship in the skills of the culture, and by 
practising these skills and reflecting on them internalises the cognitive 
tools that earlier members of the culture have developed. The developing 
thinker does not have to create cognition out of an unpeopled vacuum, but 
will first imitate and then internalize some of the cognitive content and 
processes provided by others, and may in turn develop and pass on these 
skills". (Colman (1994) p. 704) 
The importance of scaffolding in a child's learning process could be important in 
the use of multimedia. If the child is given some external motivation and direction 
like giving the child a task and helping them to complete the task step by step till 
they finally could do it themselves they may get more from the multimedia. The 
issue here is whether the 'scaffolding' is external, i.e. 'the teacher', 'the parent' or 
is contained in the multimedia as in levels of engagement or difficulty. 
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4.7.3 Individual Differences 
Individual differences between children may come from age or they could come 
from the experience children gained through their process of development either 
through formal learning as in schools or informal learning from parents, peers 
and the environment. Perhaps this is the reappn why children in Kerawalla (2002) 
did not favour the educational CDs because tli.ey lacked parental coaxing. 
Cognitive styles in individuals are another way of identifying individual 
differences. Cognitive styles are ways of exploiting people's intellectual 
capabilities linking cognition with personality. In relating them to learning, 
Renzulli and Smith (1978) in Col man (1994) suggested that individuals have 
various learning styles. Each type corresponds to particular teaching methods 
. according to Colman (1994). 
Reflectivity is a style extensively studied by Kagan (1966) in Colman (1994) and 
others. 
"The reflective individual thinks before acting and is thoughtful, in general, 
about what he or she does. In contrast, an impulsive individual tends to 
act without thinking, and to have poor control of Impulses." (Colman 
(1994) p. 599) 
A number of differences between individuals could also be seen in the form of 
locus of control they conform to. There are two types of locus of control that 
determine ones personality traits, one internal control and another external 
control. In an account of the Rotter's (1966) Internal-External (I-E) scales 
measures; Levenson's (1973) 'describes internally controlled individuals as people 
who believe they are the on~s that could exercise control over their lives. 
However, externally controlled individuals believe and feel that their destinies are 
beyond their own control and are determined by fate, chance, or powerful others. 
Gardner's Multiple Intelligences Theory, approaches individual differences 
differently. This theory states that every individual is allocated intelligences that 
actually are made up of autonomous faculties that can work individually or in 
concert with other faculties. Initially Gardner has identified seven: musical 
intelligence, bodily-kinaesthetic intelligence, logical-mathematical intelligence, 
linguistic intelligence, spatial intelligence, interpersonal intelligence and intra-
personal intelligence (Gardner, 1993). 
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Knowing these theories of individual differences makes us aware that when 
designing for children the multimedia application must have qualities to fit all or 
else the application will satisfy some children more than others. 
4.8 Overall Conclusion 
. ,. I 
There are many issues to consider when ,designing multimedia for children, 
Findings from the pilot study have demonstrated that there are lots of emerging 
theories and concepts that should be considered when designing for children. 
There are possibilities that designers overlooked these factors and that this made 
the applications not as pleasing and interesting to the children as they should be. 
Three disciplinary contributions: psychological, HCI and educational have been 
looked at to find out the underlying reasons why some features in the multimedia 
application worked and some did not. Through the literature the researcher found 
that the whole issue about determining children's likes and dislikes for an 
application has got to do with what the design feature can offer the child to 
attract and interest them and help them to be engaged and stay engaged. 
When designing or choosing multimedia applications for children, in order to 
ensure that they are really something that the children like, the question is does 
the design follow the design principles and rules that each discipline claimed they 
should? The expected answer is they should or else the design will fail, Initially 
that was what the researcher thought the reason for failure was, Through the 
literature it was found that tthere is no one correct answers as to how an 
application should be designed. i 
For the psychologists this would mean to design something that could instigate 
some form of drive or motivation to keep the children interested and to stay 
engaged to it. Or else the activity will be a very passive one and not liked by 
children. The drive could be external or internal depending on the goals to be 
achieved either set for the children or set by the children. 
From the HCI perspectives this would mean following suggested conventions that 
allow children to interact with the application given to them. When the right 
design affordances and constraints are met, the next step for the designer is to 
design the application to fit the user (children) and not to fit the user (children) to 
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the application. If the latter step is chosen the gulfs of execution and evaluation 
will not be solved and children will not like the application designed for them 
Another important issue in HCI is feedback. The design must allow feedback to be 
appreciated and liked by children. Through the literature it was found that 
feedback is needed at a number of levels. Initial feedback is immediate in nature . 
. (. I 
This is the keystroke kind of feedback that '.basically an application must have. 
Findings from the pilot study demonstrated that this kind of feedback involving 
the dynamic outcomes like 'press the bold words' to get meanings to words, 
might interest a child for a while but not that long. Children tend to want other 
levels of feedback that are much higher than the keystroke level. These higher 
levels help children set and achieve higher goals. 
The educationalists, however, discuss more of the design issues not only about 
the ability to allow the user to interact but also about the kind of activity that 
should be associated with the interaction. The interaction must be purposeful and 
meaningful for children to learn and acquire knowledge. Having design features 
that merely allow the child to interact will not necessarily help them learn. 
These views are useful to take note of but in this research context the whole 
purpose is to look at what children really want. A possible solution is to collect 
many possibilities from varying angles, and to compare and match them with the 
results of studying children using multimedia. 
There are two major issues that needed to be addressed when designing for 
these children. One, the m~ltimedia application must allow them to do 
something. Therefore the issue of interactivity is about those interaction designs 
that allows some form of goal setting activities or tasks that the child could be 
involved in when interacting with the application, either set for them or set by 
them, having the child as "active" or "constructive" recipient. 
Another is about giVing the multimedia application properties that cause the 
children to be 'glued' to it. In psychological terms this would mean engagement. 
In HCI this would mean user engagement and in education this would mean 
setting tasks that are meaningful and goals directed and help to 'scaffold' the 
child in learning. 'Scaffolding' could be either externally done or contained in the 
multimedia application. The main purpose, no matter in what form it is, is to 
119 
achieve a goal or reward. The degree of engagement could be affected if the 
reward is external, for example, about getting marks or internal, for example, to 
complete a task (task closure or task completion). Either way, the children could 
be engaged. However, the degree of engagement could be different. 
An awareness of these issues will help to design an experimental programme to 
explore which factors in a multimedia application cause children to become 
engaged. 
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Chapter 5 
The Engaging Multimedia Experience 
Factors that Matters in Multimedia Design for Children (Study 2) 
5.0 Chapter Outline 
This chapter reports the first systematic analysis of engagement with multimedia. 
Study 2 was developed based on five features that were suspected to engage 
children when interacting with multimedia. This chapter will describe the purpose, 
methods used to conduct this study, characteristics of respondents, results and 
discussion of findings. The results from this study are used to develop a preliminary 
Engaging Multimedia Design Model for Children. 
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5.1 Introduction 
After a further literature search on multimedia applications and environments and 
relating the conclusions with the findings from, the ,Pilot Study, the researcher found 
some prominent features that seemed to contribute to the issue of engagement. 
Many of the successful and unsuccessful stories of multimedia application are related 
to the issues of interactivity and related concepts. 
Basically there are four main features that seemed to be present in any discussion of 
children interacting with computer applications, that is: 
• Does the application allow them to interact with it? If so, what type of interactive 
design is it? 
• What is the way it is being operated (the operating tools)? 
• How immediate is the feedback when using it? 
• What are the goals expected of them or could be set by them when interacting 
with the multimedia environment? 
Through the literature search and the findings from the Pilot Study it was found that 
children like it when they could interact with the system. But not all interactive 
design is appealing to children. It was found that children tend to like two types of 
interactive design, one that allows the child to act out a role through movement and 
animation (simulation interaction); and another that brings in the elements of 
creation (construct interaction). 
The children too tend to like using operating tools that give them an ability to see 
\ 
every move they make when interacting with the system, e.g. the changing position 
of the pointer when a mouse is Inoved forward or backward, or what happens when 
the arrow keys on the keyboard are pressed to the left or right. Since this feature 
involves the dynamics of interacting activity we will refer to this as a form of 
immediacy. 
The children too like any form of feedback, the outcomes from inputs given by 
children during interaction, which is immediate rather than delayed, to some kind of 
response when an action is taken, and not those that they have to wait till it is 
completed before they could get the result. And last and not least, in most 
Circumstances, the child is comfortable when the multimedia has goals that are 
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crystal clear either set for them by the designer or intrinsically set by them as they 
interact with the multimedia application. 
From these it could be seen that there are {e.atures that should be present in an 
application that allows a child to stay engaged: simulation, construct, immediacy, 
feed backs and goals. The following research design is therefore conducted to find 
out more about these features and its connection to engagement. 
5.2 Summary: Purpose, Method and Experimental Design 
The purpose of this study is to assess the degree of engagement achieved by 
children when using a multimedia application under a number of different conditions. 
A multimedia application is selected that, on the evidence available, has the five 
properties identified in the previous chapter that could lead to engagement. Children 
are given 40 minutes to use the application and record their levels of engagement 
every 5 minutes. In addition, in order to triangulate the findings, a video record of 
the interaction is made and the children are interviewed after the session. Children 
are allocated to one of two conditions; in the first condition they have constrained 
resources to use in the application and this limits the kind of interaction that is 
possible. In the second condition they are given unlimited resources and this gives 
them a greater interactive opportunities. The hypotheses under test are first that the 
children will experience engagement in both conditions because they have interactive 
opportunities in each of the five features identified above and second that the 
unconstrained condition will give the highest level of engagement because it provides 
the richer form of interaction. \ 
5.3 Selected Children: age and gender 
Sixteen children, 8 boys and 8 girls were chosen to participate in Study 2. The 
children were from 3 age groups 9-10, 11-12, 13-14 with equal representation from 
each gender. All children knew each other in some way. They were classmates, 
friends or neighbours. The researcher gave them ample time to interact with each 
other during their stay in the usability lab. 
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5.4 The Methods 
5.4.1 Experimental Location 
.. , 
The study was conducted in a usability laD at HUSATS, Research School in 
Ergonomics and Human Factors during Easter vacation. The Research School is now 
part of a new institute, The Ergonomics and Safety Research Institute (ESRI). 
5.4.2 Research Organisation 
The study was undertaken in a span of two weeks. One week was allocated to get 
the children familiarised with the place, the computer and the game and another 
week to do the experimental work. In most cases there are separate sessions for the 
boys and girls. 
The researcher provided them with as comfortable a situation as possible. Most came 
with parents or siblings. They were given a tour guide of the whole building the first 
day they came. There was a room for them to play other computer games and board 
games, read magazines, newspapers or watch TV or a video. There was an eating-
place with food to be eaten at any time during the day. The experimental room had 
one computer in the middle of it fitted with cameras and a one-way mirror. All doors 
are open at all times and all rooms are accessible to everyone except the 
experimental room with cameras during solitary experimental sessions. 
5.4.3 The Experimental Design of Study 2 
\ 
In trying to find a multimedia lapplication that exemplified user engagement the 
researcher looked for a multimedia application that has been proven to be very 
popular with children and yet educational. To fit the criteria the researcher looked at 
an area beyond educational, an area known as edutainment. The purpose of this 
study was to find out whether the five design features identified in the Pilot Study 
were present in the application and if so whether the features do contribute to the 
degree of engagement experienced by children. 
The researcher found a website from an independent and reputed source that sells 
all kinds of edutainment and games CDs for children. It was found that the game The 
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Sims got very high ratings (higher upper end ranging from 8/10 to 10/10) in terms 
of preferences from lists of 96 customer reviews about it collected by the source 
from 18 Feb 2000 to 23 October 2001 (Woolworths, 2002) since its release 11 Feb 
2000. Table 5.1 below illustrate the rating s'i:ores gathered from these customers' 
, . 
reviews. 
No of Customers Date of Customer's Review Se"re 
Woolworths (Information from An 1 ~', 3 4 5 6 7 8 9 The Sims Independent Source - Selling 
Date Released: Edutainment and Games COs) 
11 Feb 2000 Available at: 
http//www.woolworths.co.uk 
5 
I date:~Oll?nn? 
Range 23 Oct 20 ,- 2 April 200] 
- - - - -
1 - 1 
5 Ranae 26 Mar 2001 1 Dee 2000 
- - -
1 
-
5 Range ,Dec 2000 - 16 Oct 2000 - - - - - - - 1 
<anae 9 Oct 2000 - 18 SeD 2000 
- - - - - - -
6 1 
<ange 18 Sep 2000 - 22 Aug 2000 
- - - - -
1 2 
<anae 3 Aua 2000 - 25 Jul 2000 
- -
1 
-
1 - 1 1 1 
<ange 20 Jul 20C 1 - 10 Jul 2000 
- - -
2 1 - 1 - 1 
<anae 10 Jul 20C 1 - 16 Jun 2000 - - - - - - 1 
Range 16 Jun 20 1- 8 Jun 2000 - - - - - - 1 4 -
Ranae Jun 20 -30Mav~ - - - - - - 1 1 2 
tange la May 10 - 25 May 
- - - - - - -
2 
tanae 14 Mav 10 - L2 Mav 000 
- - - - -
1 1 
tange 1 May 21 I - 3 May 2( 
- - - - - - -
2 -
tanae I Mav 1- ADr 
- - - - - -
1 1 
Range L2 APr 2 1- ,a Apr 00 
- - - - - -
2 
Ranae Mar 1- ~2 Mar 100 
- - - - - - -
2 2 
Range ' Mar 2( 1- L5 Mar 2000 - - - - - - - -
Ranae Mar 2( - 8 Mar 2000 
- - - - - - -
3 1 
Range 2000 - 2l Feb 2000 
- - - - - - - 2 1 
18 Feb 000 
- - - - - - - -
1 
96 !otal Scores to - 1 1 3 2 3 11 27 21 
Table 5.1: Customer's Reviews Rating In Terms of Preferences 
A close observation of the appli~ation revealed that this multimedia has all the five 
I 
elements mentioned above. (A detailed description is given below.) 'The researcher 
decided to use this multimedia application as a vehicle in this research study. 
a.What is The Sims? 
The Sims is a popular game about Life Management. The players play a major role in 
the management of every day family life - providing a place to stay, managing 
finance, basic needs, moods and desires 
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10 
2 
4 
3 
3 
-
-
-
-
1 
2 
2 
3 
3 
1 
4 
1 
2 
-
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b. Why The Sims? 
The Sims had got all the five main factors that children liked. Most importantly: 
• They wanted something where they could build or create 
... , , 
• They wanted something that has a simulation which enables them to role play 
and see what the impacts would be if they took various actions 
• They wanted to do it quickly and to get immediate responses- what happens 
when you press this button, move this mouse to a.certain direction, etc? 
• They wanted feedback in the results of their actions preferably immediately and 
not too delayed e.g. taking care of a cyber pet and watch them grow is an 
example of delayed feedback. Not many children have the patience to watch 
them grow if the interactive actions are pretty mundane and repetitive. 
• They wanted clear goals to pursue either the ones they could set themselves or 
goals that they are asked to go for. 
The Sims provided way.s of meeting these req uirements as listed in Table 5.2 below 
5 Main Factors TheSims 
Construct Interactlvity Create a family mode 
Build a house mode 
Simulation Interactlvity Live mode 
Immediacy Drag and Drop 
Scroll bar 
Feedback Immediate and delaved 
Goals Directed and undirected 
Table 5.2: 5 Main Factors versus The 51ms 
1. In construct interactivity The Sims allows them to create their own family or 
choose from the ones liste\1. They can design their own house or buy a ready 
, 
I made one and decorate. 
2. In the simulation mode they could see the characters in action. The act of 
interacting using tools to control the characters in this application is referred to 
as simulation interactivity. They can instruct them to do things and see the 
impacts of these actions. 
3. Immediacy is another feature that involves the dynamics that allows the child to 
see their actions on the screen. Every mouse click or drag and drop movement in 
The Sims could be seen immediately on the screen 
4. Feedback from . There are two kinds of feedback in The Sims, delayed and 
immediate. Examples of immediate feedback is when seeing the house as we 
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are designing it, and of delayed is when we see the consequences of the actions 
we took in trying to solve a problem. E.g. not letting the characters rest will 
make them, after a time, resent any other commands given by the player like to 
go to work to gain more money. When th,e :characters refused, money does not 
come in and disasters result. 
5. The Sims has goals. The goals in The Sims could be directed or non - directed. 
In the manual the child is given a broad set of instructions and goals . 
... your Sims can be a lot like you. Or your parents. Or the President's parents. 
You get to design them that way ... But once you've set it up, a Sim household 
will make some demands upon you ... Like our everyday world, the world of 
the Sims requires judgement and decision making from the trivial to the life 
threatening ... (The Sims (2000) pdf. file) 
Directed goals are tasks the player has to accomplish first as set by the designer before 
they could play the game. Goals became directed when the children were 
specifically instructed to do things e.g. they must choose a family or create a 
family before they can enter the neighbourhood to build their own house or play 
in the ready-made ones. 
Undirected goals are possible when the players has a desire to fulfill a target or 
goal to put a closure to whatever they were doing in trying to solve the 'mass' 
they created, etc. E.g. When a player created family members with negative 
personalities like less neat, less nice, playful, too outgoing, etc. they will not 
know the consequences of their action but only after they are sometime into the 
game. The characters in the game will behave badly. Trying to solve problems 
associated with these actions while at the same time trying to maintain a 
harmonious family life will ~,e a task closure drive that the player tends to posses 
in their effort to strive har~ to solve it. This is the time the goals became 
undirected. This type of non-directed goal is intrinsic in nature set by the child in 
trying to solve the problems they created. It is this factor that could contribute to 
some form of engagement and made them stay engaged when the child interacts 
with the application. 
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5.4.3 Visual Representation of the 5 factors in The 5ims 
i. Construct Int eractivity. 
Examples in Figure 5.2 (Create a character) and 5.3 (Create a house) 
Figure 5.2: A set o f keys to create a Sims Family 
Personality 
Skin colour 
Figure 5.3 : Keys to design bui ld 
and decorate 
Buy Mode Key: 
This key will lead to keys to 
decorate 
Build Mode Key: 
This key will lead to keys to 
desiQn build and decorate 
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ii. The Simulation Interactivity 
Examples in Figure 5.4 (controlling the characters) , 5.5 (l ive mode keys) and 5.6 
(in live mode) 
Figure 5.4: Character Simulation. Interacting by controlling and 
instructing actions 
Figure S.S Activating the Live 
Mode Keys for Simulation 
Interactivity 
Figure 5.6 
Character is in a 
live mode 
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iii. Immediacy 
Figure 5.7 shows examples of immediacy - immediate feedback ca used by 
movements made on input devices on icons on the screen 
Drag and drop technique 
Positioning a chair 
Drag from keys to 
position in house 
Scrolling technique 
Position 1 to 
Position 2 
Live Mode 
Buy Mode 
A Mouse Movement and Mouse Click 
Get an immediate response if a 
mouse is moved 
Click to position a character from 
one place to another 
Rotate according to arrow to g.et a 
better viewing position 
Clicking on in these keys 
gives immediate responses 
live Mode gets into 
simulation 
Build Mode 
Build and BuV into 
lists of tools to 
design, build and 
decorate 
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iv. Feedback 
There are two types of feedback in The Sims. 
a. Immediate Feedback 
Figure 5.8 shows examples of Immediate Feedback t hat is, the ability to see the 
shape of the house as we are designing it or the effect of decorating it. 
Build Mode Buy Mode 
Figure 5 .8 : Examples of Immediate Feedback - the Build and Buy Mode 
b. Delayed feedback 
Delayed feedback however is about seeing consequences of action . Figure 5 .9a, 
5.9b and 5.9c shows examples of delayed feedback. Taking one example would be 
about fulfi lling the basic needs of the characters in the simulation (Figure 5.9a) . 
When a character has gone through a certa in period of t ime, a colour coded indicator 
template becomes a centra l key point in the play session because the colour starts to 
move from positive green to negative red if left unattended. Something wi ll happen 
to the characters in the game if this is not taken care of. The consequences are an 
example of delayed feedback. Other examples are that in relationships (Figure 
5.9 b) and personality traits (Figure 5.9 c). 
Figure S.9a: Mood or Basic Needs Indicator moving from green to red like 
hunger, comfort, hygiene, bladder, energy, fun, social, room 
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v. Goals 
Figure 5.9b: Relationships ranges from love to friends only 
Figure 5 .9c: Personality traits based on neat, outgoing, active, 
playful, and nice. 
Goals could be of directed task or undirected task, either set by the designers or 
intrinsica lly motivated. Figure S.10a, S.10b and S.10c are some examples of t he 
game goals. Directed goals are tasks the player has to accomplish as set by the 
designer, for example, before a player could play and move in the neighbourhood 
the player must first do the following : create a family or choose from a given list. 
However, whatever the player creates they wi ll have to deal with the consequences 
of it. For example, if the player creates an unfriendly character, by placing very 
little character pointers in the 'nice' column of the personality tra it , the character 
during simulation playtime will behave badly and the children at th is pOint wil l have 
to set their own goals to solve this problem. This is the undirected goal, a desire 
to put a closure to whatever they were doing. Initially, most goals are task directed 
by designers but when the child wants to continue playing the goals are set by the 
child 
Figure S.10a shows game goals during the initial phase of the game, that is, 
before the children could start playing the simulation. The goals are directed by the 
designer, i.e. what the child had to do first before they can play the game. 
Sometime into the game the goals become undirected. Thus living in harmony and 
bui lding relationships amongst fa mily members and with neighbours are examples 
of undirected goals. 
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Figure S .10a: 
Game Goal Examples 
i. Directed Task: 
Create a family or choose from the list 
Moved it into a community 
ii. Undirected Task: 
Live in harmony in the neighbourhood 
Build relationships amongst family 
members and with neighbours. 
Figure S .10c: 
Game Goal Examples 
i. Directed Goals 
A goal to comply 
with basic needs: 
hunger, bladder, 
energy- sleep, 
mood - happy 
Relationships 
Room Cleanliness 
Personal Hygiene 
Personal 
development 
ii. Undirected Goals of 
consequences not taking 
the necessary actions to 
accomplish the directed 
goals above 
Figure S.10b: 
Game Goal Examples 
i. Directed Tasks: 
Financial management 
Build a house within 
allocated budget 
Get a job to secure 
finance 
Ii. Undirected Tasks : 
Must have enough money 
to spend on food 
Must have enough money 
to spend on buying 
furniture, basic utilities, 
kitchen utensils, etc. 
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5.5 Experimental Objective and Structure of Study 2 -The 
Sims 
The primary purpose of this study was to finc:!p,ut if this mUltimedia application, The 
Sims, that has all five features that the~r~ti~aIlY contribute to engagement: 
(construct interaction, simulation Interaction, immediacy, feedback and goals), is 
really engaging. A second objective, if the game is engaging, is to start testing 
which of the factors contribute to the sense of engage,ment. 
Since not every feature can be examined at once, two experimental conditions were 
chosen for this study: 
• Constrained creation: an example of construct interaction with fixed goals: 
create a family with restricted resources (build a house within limited budget and 
in specific locations) and maintain family lives. 
• Unconstrained creation: an example of construct interaction with no fixed goals: 
given a family with unrestricted resources (build or buy a house with unlimited 
budget of any location) and maintain family lives. 
The study used a repeated measure design, that is, each child did both conditions. 
The order of conditions was alternated to counter any learning effects. 
5.6 The Materials - Experimental Instruments 
There are a number of experimental instruments used in this study. 
5.6.1 The Edutainment Multimedia CD - The Sims 
One multimedia CD - The Sims\was set up in a computer in the middle of a usability 
room. The CD was installed and reinstalled whenever necessary so that each child 
will get it as new each time. None of the game sessions played by a child was saved. 
Each child faced fresh new conditions every time they interacted with the computer. 
other files were erased before the next session began. A simple set of instructions 
was given for each experimental condition. 
5.6.2 An Engagement Scale Score 
An engagement scale score of 0 to 10 with a 5-point scale smiley face was created 
for this session. The children were asked to place their feelings at the moment if they 
were asked to stop. If they would not mind stopping when asked to do so they could 
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place their feelings at 5 or lower than 5. If they feel bored they could even place it at 
o or leave the game. If they did not want to stop and wanted to continue playing 
they could place their feelings higher than 5 up to a highest score of 10. Figure 
5.11 shows the engagement scale scores used:: 
What is your mood now if I 
asked you to stop playing? 
Give it a tick I with the red pen! .' 
© J ~ 10 
© 
9 
8 
7 
© 6 5 4 
@ 3 2 
1 
® 0 
Figure 5.11: The Engagement Scale Score 
The scale score had been tested before it was used in this experiment. A full account 
of this scale score has been given in Chapter 2. The scale was only used during the 
experimental sessions. No scale ,scores were collected during the trial and free play 
! 
sessions. 
5.6.3 Timer 
A time was set only for the experimental conditions. There was no time limit for the 
trial and free play but the researcher did stop the sessions if they got out of hand. 
Roughly the estimates for the free sessions were about one to one and a half-hours. 
The experimental sessions were restricted to 40 minutes only. A bell rang at every 5-
minute interval and the child was asked to record an engagement scale score. 
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5.6.4 Semi -Structured Interview 
A semi-structured interview was conducted at the end of the whole session. Lists of 
standard questions were covered with the child as informally as possible so that the 
children could express how they felt. Some oHne answers were elicited while eating 
with the child at the end of the experimental sessions. 
5.6.5 Video Recordings 
Three video cameras were placed in the experimental room. One camera was on the 
ceiling looking down atthe keyboard and the mouse as the children used them. This 
part of the recording was not specifically exploited because it was not the intention 
of the experiment to look at the events of children interacting with the input devices. 
A recorded version of the actual playing experience, with picture inserts of the 
children's facial expressions as they interacted with the computer was obtained from 
two other cameras. One camera was placed facing the children to see their facial 
expressions and another behind to look at the screen as the children interacted with 
the interfaces. The recordings of these cameras were synchronised. The children's 
facial expressions were recorded as picture inserts in the recording of the screen. 
Therefore the researcher was able to see every move they took when interacting 
with the interfaces and their facial expressions at the time. 
5.7 Study Programme 
All sixteen children have to be in the usability lab three times. All of them went 
through four sessions each: 
i. A Standard Briefing Ses~ion 
ii. A Free Play Session 
iii. Condition 1 
iv. Condition 2 
5.7.1 Experimental Organisation 
A pair was called during every briefing session. Then one of the children was asked 
to play alone at anyone time. The child was given a choice to have his or her peers 
play with them when they were in the free play session. However, the child must be 
alone when playing in each of the experimental conditions. 
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The standard briefing and free play session took up one day, the first day they were 
in the lab. They were then called again the following week to do the semi-controlled 
Condition 1 and 2. In one experimental condition the child was given· the 
constraining situation, i.e., a set of instructions' itJith restricted resources, while in the 
next experimental condition the child was given a partially free condition with 
unrestricted resources. 
S.7.2 A Standard Briefing Session 
A standard briefing session about The Sims was given to the children on the first day 
of their visit to the lab. This first briefing about the game was done in a pair. Then 
one of the children was asked to leave and wait for his or her turn. The one that 
remained was taught how to use the operating tools either by the researcher or by 
one of his or her peers who knew how to play the game. The child was later left to 
try to use the tools for about 5 to 10 minutes. 
The purpose of this session was to give the child an early exposure to the game, get 
them comfortable with the computer and the place before the other sessions were 
conducted. The child was given a chance to familiarise him or herself with the 
operating tools. They are free to get help from researcher or their peers if they had 
any difficulty. 
S.7.3 A Free Play Session 
After familiarisation with the tools and the interfaces the child was left to go through 
a free play session. They started from the very beginning of the game. They could 
. , 
choose to create a family if the~ wished (any number, any character, any age group, 
any gender) or choose from thb ones listed in the package. They could choose a 
place (cheap or expensive) to live in the neighbourhood, buy a ready-made house or 
build their own. Each game had an initial $20,000 budget. All these decisions were 
left to them. They were to play the game as they would with any other computer 
game. No instructions were given. No time was set. There was no requirement to 
mark Engagement Scale Scores. 
In this session his or her peers could join the child. He or she was allowed to choose 
to play together with them or to play alone. They were free to ask for help either 
from the researcher or their friends whenever they faced any problems. It was 
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during these sessions that they got tips from experienced players. At some point 
some even played as a group. They were allowed to play for about one to one and a 
half-hours before another child took over. 
, " 
, . 
The purpose of this free play session was to give the child a chance to explore the 
game the way they chose. This session was to observe children in their actual play 
environment. The researcher often left if the child looked uncomfortable, shy or 
restless with her presence. Most observations were e'ither made through the one-way 
mirror or the video recordings of the session afterwards. 
It is important to note, however, that this session was not done to gauge the 
children's engagement pattern and therefore their engagement in this session was 
not measured formally. Some questions in the final interview did refer to this 
session. Since some skills in this game take some time to acquire, especially for 
, those with less prior experience, this session was necessary to accelerate the phase 
for the two experimental conditions. 
5.7.4 The Constrained Resources Condition - Condition 1 
The child was given a set of simple instructions to follow. 
• The child was given limited money to spend ($20,000) 
• The child was allowed to choose from two specified locations in the 
neighbourhood - some land to build on, an expensive site (Sims Lane 1) and 
a cheaper option (Sims Lane 2) 
• The child must build hi~ or her own house but, is free to create the family 
members 
A bell was rung at every 5-minute interval and the child was asked to place his or 
her engagement score (the feelings they felt if asked to stop) on an engagement 
scale of 0 to 10. 
The purpose of bringing in these constraining conditions into the game was to enable 
the researcher to identify factors that affect engagement. This experimental 
condition maintains some elements set by the package, like having limited money to 
spend. The child experiences the challenge of maintaining the family life within this 
limited constrains: under the 'build and create' factor to build a house within the 
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budget; and the 'role play or simulation' factor to keep the family going, maintain 
relationships, look after basic needs, moods and desires within the family and its 
neighbourhood. On top of this constraint the child was given a time limit of 40 
minutes to complete the game. ••• 1 
5.7.5 The Unlimited Resources Condition - Condition 2 
The child in this experiment too was given a set of simple instructions to follow. The 
instructions helped them to fulfil a set of conditions as follows: 
• Money was unlimited (up to $1 million and more) 
• The child was free to choose a location in the neighbourhood 
• The child was free to build his or her own house or buy a ready made one but 
the family members were created for them 
During this experiment the child was given an engagement scale score to complete 
as in Condition 1. The purpose of this condition was to see whether giving greater 
freedom led to greater engagement. The children had more room for freedom of 
choice in the conditions set for this experiment. Money was unlimited and they were 
free to choose a location in the neighbourhood; free to build a house or buy a ready 
made one. They could choose any place, anywhere because money was unlimited. 
The researcher modified the game structure to create this experimental condition. 
The researcher set a 'special' cheat from the designer's website to enable the child to 
get lots of money (a million dollars or more). In order to .do this the family had to be 
created for them. Even though they were not able to create their own family the 
children faced no money con~traints to maintain the family life in the simulation 
mood. The child in this experirhent was also, however, given a time limit of 40 
minutes to complete the game. 
S.S The Data 
The data for this study comprised of data collected: 
• An engagement scale score marked by every child at every 5-minute interval 
when playing Condition 1 and 2 
• Semi-structured data from the Interviews conducted at the end of both the 
conditions. 
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• Video recordings of each child as the child goes through the three sessions, 
free play, Condition 1 and 2 to validate some points raised from close 
observations of the engagement scores and the interview. 
This "triangulated approach" (video observati~'n of computer interfaces and facial 
expressions; semi-structured interview answers; and the plotted graph of the 
engagement pattern of Condition 1 and 2) was used to crosscheck and validate the 
issues of what engages children most. 
5.9 The Results 
The core findings in this study were from data collected in Condition 1 and Condition 
2: the engagement scale scores of each child as they go through the conditions; and 
the graphs plotted of them. This section reports overall scores and patterns, 
averages, and some individual cases to emphasise issues. 
5.9.1 Overall Engagement Scale Scores for Condition 1 and 2 
The overall engagement scale scores for Condition 1 and 2 were tabulated from a 
collection of data of children interacting with the multimedia at every 5-minute 
interval in the two tables illustrated. 
The codes used for Condition 1 are (LM$ - 2 Lac - MBuFCFm): 
• Limited money to spend ($20,000) - Limited (L) Money (M) $ = (LM$) 
• Choose only two locations in the neighbourhood - Two Locations = (2 Lac) 
• Must build his or her own house but is free to create the family members -
Must Build (MBu) Free (F) Create (C) Family (Fm) = (MBuFCFm) 
The codes used for Condition 2 are (ULM$ - FLoc - FBu/By FmG): 
I 
• Money was unlimited - Unlimited Money $ = (ULM$) 
• The child was free to choose a location in the neighbourhood - Free Location 
= (F Loc) , 
• The child was free to bUild his or her own house or buy a ready made one but 
the family member is created for them - Free Build (FBu) or Buy (By) Family 
(Fm) Given = (FBu/By FmG) 
Table 5.3 shows the engagement scales scores per child per interval, the averages 
and total sum of scores for Condition 1 and Table 5.4 shows: the engagement 
scales scores per child per interval, the averages and total sum of scores for 
Condition 2. 
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Engagement scale Scores for Condition 1 
(LM$ -2 Lac - MBuFCFm) 
01 Study 2 
leases 
5- 10- 1S- 20- 25- 30- 35- 40-
mins mlns mlns mlns mins mlns mlns mins Averaqe 
Girl 1(14) 7 6 8 8 :91 9 10 10 8.4 
(;Irl 3 (9) 8 9 10 9 '8' 9 9 10 9 
Girl 4 (10) 10 8 10 10 5' 7 9 10 8.1 
Girl 5 (12) 7 7 5 8 10 9 10 9 8.1 
Girl 6 (11) 8 10 10 8 10 10 10 10 9.5 
Boy 2 (10) 7 8 9 7 9 6 9 8 7.9 
Bov 3 (14) 5 6 7 7 8 l' 9 10 7.4 
Boy 4 (14) 6 8 8 7 9 10 8 10 8.3 
Bov 5 (12) 8 8 8 8 5 6 7 10 7.5 
Bov 6 (10) 8 7 10 9 7 9 9 10 8.6 
Boy 7 (11) 6 6 7 8 8 7 8 8 7.3 
Bov 8 (11) 7 7 6 8 7 8 8 9 7.5 
ic;lrl 7 (11) 5 5 6 7 6 8 8 9 6.8 
ic;lrl8 (11) 6 6 5 7 6 7 9 9 6.9 
ic;lrl 2 (14) 6 7 7 8 7 7 6 8 7 
Boy 1 (12) 5 6 7 9 10 8 6 6 7.1 
IAveraqe 6.8 7.1 7.7 8 7.8 7.9 8.4 9.1 7.8 
!sum 109 114 123 128 124 127 135 146 125 
Table S. 3: Engagement Scale Scores for Condition 1 of Study 2 
Engagement Scale Scores for Condition 2 
(ULM$ - F Loc-FBu IBy Fm G) 
01 Study 2 
5- 10- 15- 20- 25- 30- 35- 40-
ases mins mins mins mins mins mins mlns mins Average 
(;Irl 1 (14) 9 8 8 10 8 9 9 10 8.9 
(;Irl 3 (9) 7 7 9 9 10 10 10 10 9 
Girl 4 (10) 8 8 10 10 10 10 10 10 9.S 
(;Irl 5 (12) 9 8 10 10 10 10 10 10 9.6 
(;Irl 6 (11) 10 to 10 10 10 10 10 10 10 
Boy 2 (10) 6 7 8 10 10 10 10 10 8.9 
Boy 3 (14) 4 5 J 6 9 10 10 10 10 8 
BOY 4 (14) 9 8 9 10 10 10 10 10 9.5 
Boy 5 (12) 6 7 7 8 8 8 10 10 8 
Boy 6 (10) 8 9 10 10 10 10 10 10 9.6 
Bov 7 (11) 8 9 8 10 10 10 10 10 9.4 
BoV 8 (11) 8 8 6 9 10 10 10 10 8.9 
Irl 7 (11) 8 8 8 9 10 10 10 10 9.1 
ic;lrI8(11) 7 7 8 8 8 10 10 10 8.5 
Irl 2 (14) 10 10 10 9 9 10 10 10 9.8 
Boy 1 (12) 8 10 10 8 10 10 9 10 9.4 
[Average 7.8 8.1 8.6 9.3 9.6 9.8 9.9 10 9.1 
!sum 125 129 137 149 153 157 158 160 146 
Table S. 4: Engagement Scale Scores for Condition 2 of Study 2 
141 
5.9.2 Setting Analysis Standards 
In order to assess the engagement levels of each condition and of each child a set of 
standards were established as follows: 
.,. 1 
• The maximum level of engagement is a score of = 10/10 
• The lowest level of disengagement is 0/10. 
• High Scores = 5/10 and above 
• Low scores = 4/10 and below 
Therefore, for engagement to occur a score from 5/10 to 10/10 will have to be 
achieved. Anything below is a sign of disengagement. 
5.9.3 Average Engagement Scale Scores 
Graphical representations of the overall engagement scores for the two conditions 
are presented in Figure 5.12 and 5.13. 
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Figure 5.12: Average Engagement Score per Child for Condltlonl 
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Figure 5.13: Average Engagement Score per Child for Condition 2 
From Figure 5.12 and 5.13 it could be seen that the average engagement scale 
scores are above 5/10 for all children for both experimental conditions. This is 
evidence that the children had an engaging multimedia experience in this study and 
that The Sims does indeed contain features that provide children with an engaging 
experience. The analysis section will reveal issues of being engaged, staying engaged 
and any disengagement experiences. 
5.9.4 Average of Engagement Pattern at Every 5-minute Interval 
The average of Engagement Pattern at every 5-minute interval is presented 
graphically in Figure 5.14 for Condition 1 and Figure 5.15 for Condition 2. 
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Figure 5.14: Average Engagement Pattern per Interval for Condition 1 
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Figure 5.15: Average Engagement Pattern per Interval for Condition 2 
When comparing the average engagement pattern for Condition 1 in Figure 5.14 
above and Figure 5.15 in Condition 2, it can be seen that the pattern for Condition 
1 is much more turbulent before reaching a maximum score at the end of the session 
than the engagement pattern for Condition 2. The next section will describe the 
emerging pattern of engagement when the scores were plotted individually. 
5.10 Description of Engagement Patterns 
Engagement patterns can be seen by giving case examples of individuals as they go 
through the engaging experience. The graphs for individuals displayed a number of 
patterns that were placed in the following seven categories: 
• Low levels of engagement 
• The starting level range \ 
• Dips 
• Gradual increase and gradual decrease 
• Plateaus 
• Maximum 
• The ending level range 
The description of these categories in the following section will based on three 
sources: 
a. Comparing data from Table 5.3 and 504 
b. Scores of Engagement that fit the discussed category 
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c. Individual Cases Examples. 
Whilst most categories take into account all the three sources above, some 
categories are described by one or two sources only. 
,',._1 
5.10.1 The Lowest Level of Engagement 
From the engagement scores in Table 5.3 and 5.4 it can be seen that the gaps 
between the highest and lowest level of engagement are very small. The average 
engagement scores for Condition 1 is 7.8 while Condition 2 is 9.1. Each score is 
above the minimum level of higher scorers (5/10) and therefore is within the level of 
engagement. This means that everybody was engaged by these experimental 
situations. The average lowest level of engagement of all the 16 children in Condition 
1 is 7/10 while Condition 2 is 8/10. Therefore the term lowest level of 
engagement in this area of discussion is a score from 7/10 and below. The range 
7/10 and below is therefore the new indicator for the lowest scores of engagement 
for this particular experiment. Any score within this range is the nearest to a form of 
disengagement or disinterest in this study. 
Engagement Engagement Scores at Every 5-minute Interval 
Category for Condition 1 
(lM$ - 2 loc -MBuFCFml 
Lowest Level of 5 10 15 20 25 30 35 40 
Engagement Scale Score mln min min mln mln min min min 
Range: 7/10 and below 
7/10 4 4 4 5 3 4 - -
6110 4 5 2 - 2 2 2 1 
5/10 3 1 2 - 2 . - -
Total Score per Interval 11 10 8 5 7 6 2 1 
Table 5.5: Lowest Level Engagement" Category of the Engagement Scale scores for Condition 1 
(LM$ - 2 Loc 'MBuFCFm) 
Total 
Score 
for Each 
Range 
24 
18 
8 
• 
From Table 5.5 it can be seen that most of the lowest level engagement scores in 
Condition 1 were at the beginning of game (first 5-minutes) decreasing steadily as 
the children get deeper into the game. The number of children that had this range of 
scores of 7/10 and below became less and less for most intervals as the children 
played on till 40 minutes into the game. 
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Engagement Engagement Scores at Every S-minute Interval Total 
Category for Condition 2 Score· 
IULM - F Loc- FBu/Fbv FmG for Each 
Lowest Level of 5 10 15 20 25 30 35 40 Range 
Engagement Scale Score min min mln mln mln mln min min 
Range = 7/10 and 
• ,. j 
, . 
below 
7/10 2 4 1 . - - - - 7 
6/10 2 - 2 - - - - - 4 
5/10 . 1 . - - - - - 1 
4/10 1 -
-
- - - - -
1 
Total Score per Interval 5 5 3 - - - - -
" 
Table 5.6: Lowest Level Engagement Category of the Engagement Scale scores for Condition 2 
(ULM$ - F Loc- FBu/FBy FmG) 
From Table 5.6 the lowest level engagement scores for Condition 2 were still at the 
beginning of game (first 5, 10 and 15 minutes). After 20 minutes none of the 
children had scores of 7/10 and below. 
When looking at the engagement pattern of individual cases, the lowest level of 
engagement was at the beginning, after the first or second interval, or occasionally 
in the middle of the game session. This is true for both Condition 1 and 2. Figure 
5.16 below is an example of the engagement pattern of Case 5 doing Condition 1 
where the child starts off quite high (7/10) then drops to its lowest point (5/10) at 
the third Interval before rising to the maximum. 
Case 5 Girl (12) Engagement Score Experiment 1 of Study 2 
0 10 ... ... -~ 
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• 3 E 
• 2 
'" 8--------m 1 '" c 0 The lowest w level of 1 2 3 4 5 6 7 r-- engagement 
Engagement at Every 5-minute Interval Score 5/10 
Figure 5.16 The Engagement Pattern of Case 5 plotted while doing Condition 1 In a 40 - minute session 
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This pattern of occurrence, starting at a higher-level score and dropping to a lower 
score after the next 5 or 10-minutes could also be seen in a number of other 
individual cases, 6 cases in Condition 1 and 3 in Condition 2 . 
. " 
5.10.2 The Starting Levels 
Most children for most sessions begin their scores at 5/10 and above. There Is only 
one exception, a child in Condition 2 that started with a score of 4/10 at the first 
interval of the game. Table 5.7 below shows the starting level range scores for both 
conditions. 
The Starting Total number for Total number for Total number of 
Engagement Scores each score each score scores 
for for Condition 1 for Condition 2 
First 5-minute (LM$ - 2 Loc- (ULM$ - FLoc-
Interval MBuFCFm) FBu/FBy.FmG) 
4/10 - 1 1 
5/10 3 - 3 
6/10 4 2 6 
7/10 4 2 6 
8/10 4 6 10 
9/10 - 3 3 
10 10 1 2 3 
Total Scores 16 16 32 
Table 5.7: The Starting Engagement Scores for the First 5-mlnute Interval 
From the table it can be seen that, with one exception, all the other scores marked 
at the first 5-minute interval were within the range of 5/10 and above, having 8/10 
as the most popular score. Note that higher starting scores are in Condition 2 than 
Condition 1. Average scores fort Condition 1 is 6.9 whilst for Condition 2 is 7.8. 
5.10.3 Dips 
Table 5.8 and Table 5.9 shows the points where dips occur in Condition 1 and 
Condition 2 respectively. Some individuals have more than one dip, whilst there are 
others which show a much smoother ride to reach the maximum score. 
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~~~~gement Engagement Scores at Every 5-mi nute "!:ota' 
Category for Condition 1 Score 
(lM" - 2 lo, For 
~ip5 in 5 10 15 20 25 30 35 40 Each 
min min mln min mln min mln min Child 
__ Sea le-Score 
k;irll (14) 7 V a a ~. 9 10 10 1 
Girl 3 (9) 
.B 9 10 _9 .V ~ 9 10 1 
Girl 4 (10) < ·10 D 10 < -10 U 7 9 10 2 
Girl 5 (12) 7 -7 .~ a_ 10 9::> IC10 9 3 
Girl 6 (11) a 10 1 
Boy 2 (10) 7 a ~ 
.3 
Bov3(14) 5 6 7 .7 -B ~ 9 10 1 
Boy 4 (14) 6 a _a V 9 _10 .B.."'; 10 2 
Bov5(12) a a a ICa 5 6 7 10 1 
Boy 6 (10) Ca 7 [ 10 9") 7 9 9 10 2 
BOY 7 (11) 6 7-:-' a a 1 
Boy a (11) 7 _7 • B a 9 2 
Girl 7 (11) 5 5. 6 .7 ... ;) a a 9 1 
Girl a (11) 6 6 s...::x 7 6.;) '- 9 _9 2 
Girl 2 (14) 6 7 7 8 7 7 6=:> 8 1 
BOY 1 (12) 5 6 7 9 10 IC-8-") 6 6 
Tot~I~:. of 0 3 3 4 .. 5 ~ 2 
Table 5.8: Dips in Engagement Scale Scores for Condition 1 (LM$ - 2 Lac -MBuFCFm) 
Engagement Engagement Scores at Every 5-minute Interval Total 
Category for Condition 2 Score 
..LUlM$ - F Loc- FBu/FB FmGJ_ For 
Dips in 5 10 15 20 25 30 35 40 Each 
Engagement min mln min min mln min mln min Child 
Scale Score 
Girl 1 (14) 9 a 8 10 8") 9 9 10 1 
Girl 3 (9) 7 7 9 9 10 10 10 10 
-
Irl4 (10) 8 8 10 10 10 10 10 10 
-
koirl 5 (12) 9 8 10 10 10 10 10 10 
-
Girl 6 (11) 10 10 10 10 10 10 10 10 
-
Boy 2 (10) 6 7 a 10 10 10 10 10 
-
'Bov 3 (14) 4 5 6 1 9 10 10 10 10 
-
Boy 4 (14) 9 8"') 9 10 10 10 10 10 1 
Bov 5 (12) 6 7 7 a a a 10 10 -
Boy 6 (10) a . 9 10 10 10 10 10 10 
-
Boy 7 (11) a < 9 IJ....-' 10 10 10 10 10 1 
Boy a (11) a < a 6"'; 9 10 10 10 10 1 
k;irl7 (11) 8 a 8 9 10 10 10 10 -
Irl a (11) 7 7 a a 8 10 10 10 -
k;irl 2 (14) 10 10 <n 0 9 ,n ln 10 -
Boyl_(12) 8 10 _In "--" 10 .1 n Q..;) 10 2 
Total Number of Dips 
Table 5.9: Dips in Engagement Scale Scores for Condition 2 (UlM$ - F loc- FBu/FBy FmG) 
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There are more dips occurring when the individuals do Condition 1 (Table 5.8) as 
compared to when they were doing Condition 2 (Table 5.9), 26 in Condition 1 and 6 
in Condition 2. Most individuals experience only one dip before rising to a maximum. 
Note that a lot occur at 25 minutes in Condition '1. 
.. 
For those that experiences more that one dip, the results are giving signs or signals 
of a "troubled" or "unstable" performance that affect their pattern of engagement 
when interacting with the multimedia. There are 8 case examples in Condition 1 of 2 
or more dips. These children are displaying quite a lot of difficulty staying engaged 
under these conditions. Figure 5.17 below is en example of an engagement pattern 
plotted from a Boy (Case 6) (10) doing Condition 1. 
Case 6 Boy (10) Engagement Score Condition 1 of Study 2 
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Figure 5.17 The Engagement Pattern of. Case 6 plotted while doing Condition 1 In a 40 - minute session 
" 
5.10.4 Gradual Increase and Gradual Decrease 
From Table 5.3 and 5.4 it can be said that there are two types of gradual patterns, 
one that increases and the other that decreases. There are other ways of 
determining indicators for this category. The research categories gradual patterns as 
clusters of 3 scores in succession either increasing or decreasing. Therefore, gradual 
increase in this area of discussion is when scores move up from lower to higher, 
one point up for the. next two to three consecutive intervals. For example, from 5/10 
at a second interval of 10 minutes into the game, to a higher score of 6/10, than 
7/10 or whatever combinations till it reaches a maximum of 10/10. Gradual 
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decrease, however, is about decreasing scores from high to lower in three 
consecutive intervals. There are 6 out of 16 children that had this kind of gradual 
increase experience in Condition 1, and 3 out of 16 in Condition 2. For the gradual 
decrease feature, there is only one case (Girl'.3) (9) that experienced this pattern in 
Condition 1. 
Tables 5.10 and 5.11 below show the gradual increase and gradual decrease scores 
of individuals that were doing Condition 1 or 2. Tallies 5.10 and 5.11 shows that 
the majority (8 out of 9 children: 5 out of 6 in Experiment 1 and 3 in Experiment 2), 
show gradual engagement increases at the beginning of the game, while only 1 (in 
Condition 1) is midway into the game. For the gradual decrease pattern, however, 
there is only one case (Table 5.12). All partiCipants reached the maximum range 
score (9/10 to 10/10) at the end of game. 
Engagement Engagement Scores at Every 5~minute Interval Position of gradual 
Category for Condition 1 increase 
(lM - 2 loc -MBuFCFm) 
Gradual 5 10 15 20 25 30 35 40 
Increase mln min min min mln mln min mln 
Pattern 
Girl (Case 3) 8 9 10 9 8 9 9 10 Beginning: 
(9) Gradual - High 4 low 
Boy (Case 2) I 7 8 9J 7 9 5 9 8 Beginning: (10) Gradual - HIgh -Low 
~~X) (Case 3) I 5 6 7 I 7 8 7 9 10 Beginning: 
Gradual - Hiah - Low 
Boy (Case 1) I 5 6 7 I 7 8 7 9 10 Beginning: (12) Gradual - High -Low 
Boy (Case 5) 8 8 8 8 5 6 7 10 Midway: 
_(12) Hiah- Low- Gradual -Max 
~;~) (Case 7) 5 I 5 6 7 I 6 8 8 9 Beginning: 
Plateau-Gradual-Low-Hiah 
Table S.10: Gradual Increase Engagement;Scores for Condition 1 (LM$ - 2 Loc -MBuFCFm) , 
Engagement Engagement Scores at Every 5-minute Interval Position of gradual 
Category for Condition 2 increase 
(UlM$ - F loc- FBulFB FmG) 
Gradual 5 10 15 20 25 30 35 40 
Increase min min min mln mln min min mln 
Pattern 
Boy (Case 2) 6 7 8 10 10 10 10 10 Beginning: 
(10) Gradual - Max 
Boy (Case 3) I 4 5 6 I 9 10 10 10 10 Beginning: (10)' Gradual - Hiah- Max 
Boy (Case 5) I B 9 10 I 10 10 10 10 10 Beginning: 
(10) Gradual - Max 
, 
Table 5.11: Gradual Increase Engagement Scores for Condition 2 (ULM$ - F Loc- FBu/FBy FmG) 
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Engagement Engagement Scores at Every 5-mi nute Interval Position of gradual 
category for Condition 1 Increase 
(lM - 2 loc -MBuFCFm) 
Gradual 5 10 15 20 25 3D 35 40 
Decease min min min min min mln min min 
Pattern 
Girl (Case 3) 8 9 110 9 8 J' .9 ' 9 10 Midway: (9) High - Max - Gradual 
Decrease -Hlah - Max 
Table 5.12: Gradual Increase Engagement Scores for Condition 1 (lM$ - 2 lac -MBuFCFm) 
The most frequent pattern from the list of cases was to show some increase in the 
level of engagement at the beginning, remain consistent for two to three pOints, 
drops a point or two, then show a gradual and steady increase to the maximum level 
of engagement. 
Case 2 Boy (10) Engagement Score Condition 2 of Study 2 
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~ 8 ........ e 7 0 
-
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& 
-
----
-.... ~ E 3 & Cl 2 Gradual ~ 1 Cl Increase In c 0 w score 6/10, 
1 2 3 4 5 6 7 8 
-
710, 8/10 till 
maximum Engagement at Every 5-mlnute Interval 10/10 
Figure 5.18: The Engag~ment Pattern of Case 2 plotted for, Condition 2 
I 
Figure 5.18 is an example of an engagement pattern plotted for a Boy (Case 2) 9, 
doing Condition 2 where the child starts off quite low (6/10) then rises steadily (7/10 
and 8/10) before reaching a maximum score of 10/10. 
5.10.5 Plateau 
The term plateau is used when the pattern of engagement scores remains 
consistent for a number of interval points. Children at most times reached a plateau 
when they reached the maximum range score. While some do not regress after this 
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stage, others do. Table 5.13 and 5.14 highlight the results for condition 1 and 2 
respectively. 
There are a number of places where plateaus,o~cur. Below it can be seen that there 
was no specific pattern of occurrence of plateaus as a whole for Condition 1 (Table 
5.13). 
Score 
for Each Child 
Table 5.13: Plateau of the Engag~ment Scale Scores for Condltlonl (LM$ - 2 Loc -MBuFCFm) 
I;. 
However, a certain pattern did emerge in Condition 2. Table 5.14 shows that they 
mostly occur at the time when the individuals reached maximum score and rarely 
seem to regress after that. 
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Engagement Scores at Every S-minute Total 
Category For Condition 2 Score 
. (ULM$ - F Loe- ' FmG) for Each Child 
~ipsin ~ 10 15 20 25 3~ 35 40 
mm mln min min min mm min min 
Scale Score 
k;iri 1 (14) 9 ,8 1L/ 10 8 ,9 ....... 10 2 
k;irl 3 (9) ( 7 7_) (..9 9 ,1n 10 10 .m. 3 
k;irl 4 (10) ( 8 8 10 10 10 10 In: 2 
Girl 5 (12) 9 8 ::10 10 10 10 1 10: 1 
Girl 6 (11) 10 10 10 10 IJl 1 
Boy 2 (10) 6 7 8 [ 1 D', 
Boy 3 (14) 4 5 6 9 1 
Boy4 (14) 9 8 ,9 :,n 10 10 10 1R. 1 
Boy 5 (12) 6 C7 7 ,8 8 8, -10 10 3 
Bov 6 (10) 8 9 :-10 10 ,0 10 10 10: 1 
Boy 7 (11) 8 9 8 10 ,0 10 10 10 1 D' 
Bov8(11) 8 8 6 9 10 1 
Girl 7 (11) 0 r- 2 
Girl 8 (11) R 3 
Girl 2 (14) ,10 10 1n 0 0'<; 1n 10 Jo-:> 3 
Boy 1 (12) 8 I CiD ID, D 8 C 10 .W 9 10 2~ 
,Tcmo I Scores of 
Table 5.14: Plateau of the Engagement Scale Scores for Condition 2 (ULM$ - F Loe- FBu/FBy FmG) 
Case 5 Boy (12) Engagement Score Condition 2 of Study 2 
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Figure 5.19 The Engagement Pattern of Case 5 plotted for Cond1tlon 2 
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Figure 5.19 is an example of an engagement pattern plotted for a Boy (Case 5) 
(12) doing Condition 2. The child's engagement patterns revealed three plateaus. 
One plateau was at 7/10 for the second an~ third interval (10 to 15 minutes). 
Another at 8/10 remained consistent from the' fourth Interval to the sixth interval 
(20 to 30 minutes). And lastly, whenever the maximum plateau is reached 10/10 at 
the seventh and the final interval (35 to 40 minutes). 
5.10.6 The highest level of engagement 
Tables 5.15 and 5.16 highlight the maximum scores for each child in Condition 1 
and 2 respectively. 
:Scores at. EV~ry 5-minute Total 
Category 
IlM: :f~~ loc -MI Score for 
~ 1~ 15 20 ~~n 3~ ~~n 4~ Each s~;j;,'score mm mln mln mln mln mln Child 
Girl 1 (14) 7 6 8 8 9 9 :la :la 2 
k;irl 3 (9) 8 9 lcO 9 8 9 9 ML 2 
k;irl4 (10) :la 8 :la :la 5 7 9 :la 4 
GirlS (12) 7 7 5 8 10 9 10 9 2 
k;lrl 6 (11) 8 :la 1Jl 8 JJJ. JJJ. :la :la 6 
Bov 2 (10) 7 8 9 7 9 6 9 8 -
Bov 3 (14) 5 6 7 7 8_ 7 9 1!!. 1 
Bov 4 (14) 6 8 8 7 9 JJJ. 8 :la 2 
Bov5(12) 8 8 8 8 5 6 7 10 1 
Boy 6 (10) 8 7 1Jl 9 7 9 9 :la 2 
IBov 7 (11) 6 6 7 8 8 7 8 8 
-
Boy 8 (111_ 7 7 '6 8 7 8 8 9 
-
Girl 7 (11) 5 5 6: 7 6 8 8 9 
-
Girl 8 (11) 6 6 S· 7 6 7 9 9 
-
Girl 2 (14) 6 7 7 8 7 7 6 8 -
Boy 1 (12) 5 6 7 9 10 8 6 ..§. 
.. ~:~al Scores 1 1 4 1 3 2 3 8 
Table 5.15: Maximum Level Engagement Scale Scores for Condition 1 (LM$ - 2 Loc -MBuFCFm) 
From the table above it can be seen that the maximum level scores occur in most 
cases at the end of the session. There seem to be other occurrences as well worth 
further investigation but overall, only half (8 out of 16) of these children placed their 
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maximum at 10/10 at the last interval for Condition 1. The same phenomenon 
however does not occur for Condition 2. 
. " 
The maximum scores for Condition 2 in Table 5.16 below seem to suggest that the 
children are more engaged towards the end ot'the session when doing Condition 2 
than when doing Condition 1. Whilst there are some children who place their 
maximum score at the start of the game (2 out of 16), everyone (all 16) reached the 
maximum at the end. Some indicated maximum engagement as early as 15 minutes 
into the game (2 out of 16), whilst 14 out of 16 reached the maximum 30 minutes 
into the game. 
, Scores at. E~':.ry Total 
.. (U1~$ - F ~;c-~~ Score for Each ~~~~in ~n 1~ 3;; ;~n Child man mln mm mlR mln mln 
Scale-Score 
Girl 1 (14) 9 8 8 10 8 9 9 10 2 
k:;irl 3 (9) 7 7 9 9 ,IQ ,IQ 112 J.Q 4 
k:;irl 4 (10) 8 8 10 10 10 10 10 10 6 
k:;lrl S (12) 9 8 J.Q lJl ,IQ 1.!2 112 1.!2 6 
k:;irl6 (11) 10 10 10 10 10 10 10 10 8 
IBoy 2 (10) 6 7 8 lJl ,IQ lJl J.Q J.Q S 
IBoy 3 (14) 4 5 6 9 10 10 10 10 4 
Boy4 (14) 9 8 9 lJl ~ !Q !Q !Q 5 
Boy 5 (12) 6 7 7 8 8 8 10 J.Q 2 
Boy 6 (10) 8 9 10 10 10 10 10 10 6 
Boy 7 (11) 8 9 8 lJl ,IQ !Q J.Q J.Q 5 
Boy 8(11) 8 8 6 9 10 10 10 10 4 
Girl 7 (11) 8 8 8 9 .IQ J.Q J.Q J.Q 4 
Girl 8 (11) 7 7 '8 8 8 10 10 10 3 
Girl 2 (14) J.Q !Q lJl 9 9 !Q J.Q !Q 6 
BOY 1 (12) 8 10 10 8 lQ 10 9 10 
~~;a~ Scores 
2 3 6 8 12 14 14 16 
Table 5.16: Maximum Level Engagement Scale Scores for Condition 2 (ULM$ - F Lac- FBu/fBy Fm G) 
5.10.7 The Ending Levels Range 
From Tables 5.3 and 5.4 we can see that even though findings in Condition 1 show 
some sign of differences in the place where maximum engagement patterns are 
marked, most children in this study seems to have a very engaging experience 
because they all seems to be uniformly engaged by the end of both the conditions. 
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Table 5.17 give the scores for both conditions. All the children finished in the range 
8/10 to 10/10, except for one case Boy (Case 1) (12) that scored 6/10 for the final 
interval of Condition1. 
. ,.1 
The Ending Total number for Total number for Total number 
Engagement Scores each score each score for 
for for Condition 1 for Condition 2 Both Experiments 
The Last 40·minute (LM$· 2 Loc· (ULM$ • FLoc" 
Interval MBuFCFm). FBu/FBv FmGl 
10 10 8 16 24 
9110 4 " 4 
8/10 3 " 3 
7/10 " " " 
6/10 1 " 1 
5110 " " " 
4/10 " " " 
Total Scores 16 16 32 
Table 5.17: The Ending Engagement Scores for the last 40-minute Interval for Condition 1 and 2 
From the scores above we could say that at the end of the game all the children 
were engaged by the game because all of the scores were above 5/10. 
5.10.8 Findings from Interviews 
The interview sessions were conducted in the same way as in the pilot study, i.e. in a 
laddering pattern of questioning because children were not necessarily articulate. A 
tabulated representation of the major factors is in Table 5.18 below . 
. 
Name of Choice Total Number of Boys Girls Difficult 
Preferences 
Build, Buy and Decorate Mode 6 2 4 2 
(Construct Interactlvlty) I 
Live Mode S 5 3 " 
(Simulation Interactlvlty) i ., 
Free Play 9 5 4 " 
Condition 1 " " " " 
Condition 2 7 3 4 " 
Experience with The Sims 9 have heard about It, 2 2 " 
4 have actually played 
it 
Table 5. 18: Children Preferences from Interview Data 
The children were asked which of the three sessions they liked most: free play, 
Condition 1 and Condition 2 and which of the modes of using The Sims they 
preferred, 'live' or 'build and buy' mode. From the table above it could be seen that 9 
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out of 16 children enjoyed the free play session as compared to the two 
experimental conditions. When asked why, most of them said they enjoyed 
discovering the game. For those that preferred otherwise it was mainly due to the 
experiences they had at the time of play. Through video observations, it could be 
, . 
seen that the children that did not find the free play the best times of play were 
those that encountered a bad experience when playing it. Some said that they felt 
lost when playing it for the first time. They did not know what they were supposed to 
do and what they were supposed to get from it. Some thought that the game was 
about achieving certain levels, like most games they played before. Managing 
people's lives seems to be " a bit weird at first, but after awhile it was fun ... you get 
to control them ... god-like thing ... " 
Others liked free play because they found it fun playing with friends. Some got very 
useful tips from friends. Others expressed their preferences for playing alone rather 
than with peers. Some said, "They kind of control the game, you could not enjoy it 
much, I prefer to play alone". Some said it was useful to have friends to teach you 
how to play but prefer to play alone when they have the skills. 
When the children were asked which part of the game they liked most they 
mentioned, the 'live' (simulation) mode. Eight children expressed a likeness for 
playing the 'live' mode, because " you could be like God ... telling and controlling 
people ... tell them what to do ... " However, when asked to choose amongst the 
sessions, Condition 2 got picked after free play. None mentioned Condition 1 as a 
preference .... When asked why they liked Condition 2, some of their comments were 
"There was so much money, there ... did not know that we had to stop much 
,. 
earlier ... have not had the chance to see and play with them ... no time .. .! wish there 
I 
was more time ... ". The ones that disliked Condition 1 find it too restricted. " I don't 
like it at first, ... not having enough money, I had to let them work, after a while it 
was ok ... " 
5.11 Analysis of Findings 
This section reviews the findings for the engagement scores and seeks an 
explanation of them by examining the interview and video recording data. 
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5.11.1 Overall Analysis of Findings of the Engagement Scale Scores 
and Averages for Condition 1 and 2 
The overall analysis of findings for this sectioncould be got from the interpretation of 
the results from: . " 
• The Engagement Scale Scores for Condition 1 and 2 (Tables 5.3 and 5.4); 
• The Averages of Engagement Scale Scores for Condition 1 and 2 (Figure 5.12 
and Figure 5.13) 
• And Averages of Engagement Pattern per Intervai'for Condition 1 and 2 (Figure 
5.14 and Figure 5.15) 
From the data in Table 5.3 and 5.4 of the Engagement Scale scores it could be 
interpreted that, overall, all the children in this study found The Sims to be very 
engaging. The averages of scores lie within a high engagement range of 7.8 for 
Condition 1 and 9.1 for Condition 2.The major aim of experiment, to achieve an 
engaging experience for the children has been achieved. When the averages of 
engagement scale scores for both conditions per child were plotted the results seen 
in the graph below Figure 5.20 (having most scores plotted at the upper end of the 
graph) proves that all the children had an engaging experience when doing this 
study for both conditions. 
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Figure S.20: Average Engagement Scale Scores per child for both Condition 1 and 2 
However, when the engagement patterns were compared between Condition 1 and 2 
as in Figure 5.21 some identifiable form of pattern emerges when children did 
Condition 2 as compared to Condition 1. The average engagement scale scores show 
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that children were engaged to Condition 2 (9.1) more than Condition 1 (7.8). The 
ability to build and create due to the unrestricted resources in Condition 2 has gained 
a higher score than the ability to play a role in the restricted circumstances of the 
simulation mode in Condition 1. . " 
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Figure 5.21: Average Engagement Pattern per Child at Every 5- minute Interval 
of Conditionl and 2 
. 
Close observations of the video recordings of the children (with their picture inserts 
on the interfaces they were at that time) have revealed that the children face bigger 
turmoil when doing Condition 1 than Condition 2 (Figure 5.21). This is because in 
Condition 1 the child had to develop and use more skills than in Condition 2. 
The children did not face any money constraints in Condition 2, and therefore were 
.1 
fully engrossed in creating or decorating a house. They did not have to solve any 
other problems because money was in abundance. They could build anything and 
buy anything. They reached the maximum engagement levels faster because their 
only obstacles were to acquire the skills to build and create or to decorate. In 
contrast, in Condition 1, they had to control the characters, fulfill their needs and 
desires, while at the same time getting enough money to accommodate the family 
and their life style when money was limited and time was tight. 
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The only obstacle for Condition 2 was time. Most children did not notice the time 
when doing Condition 2 and when they were told to stop they insisted on playing 
some more because they had not had the chance to see the characters living in the 
house they had created or decorated. • , • .1 
Therefore the following conclusions can be drawn: 
• All the children had an engaging experi~nce in this study because their 
average engagement scores were above the engagement range standard set 
earlier (5/10 and above) for both condition 
• Engagement scores in Condition 1 tended to be more fluctuating than 
Condition 2. The scores are sometimes high and sometimes low. Through 
observations it could be seen that the experimental conditions in Condition 1 
tended to make more demands of the children so much so that: 
o When the conditions were challenging but solvable children 
tended to want to continue and therefore placed a high score if asked 
to stop and were therefore most engaged 
o But when the conditions were too demanding, the challenge made 
them feel panic and confusion. They then lost interest and wanted to 
give up and therefore placed a lower score if asked to stop because 
they became disillusioned, disinterested and disengaged 
• The children reached maximum scores faster in Condition 2 than 
Condition 1. When the children did Condition 2, most of them placed the 
highest score of 10/10 at least at the final stage of the game, if not much 
earlier. Closer observation has revealed that the experimental conditions in 
Condition 2 had given the child: 
o More freedom in ;decisions, creations and decorations because money 
has not been the limit and therefore the main obstacles of maintaining 
the family basic needs of living to keep the budget running diminishes 
especially once the child had overcome the operative skills to build, 
create and decorate. Therefore this factor made them more engaged. 
o Obstacles could be overcome in much shorter period of time 
because the obstacles are purely operative skills like the drag and 
drop, pOSitioning, deleting, do and undo, etc. There is no stress in 
learning those skills but there is in the skills of juggling family life to 
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'make ends meet'. Therefore the better they are with the skills the 
more engaged they would be. 
o More absorbed in the game and did not notice that time flies and 
• ,.1 
when asked to stop did not want to do so. They ,became most 
engaged and wanted to continue playing. This is because in most 
cases, the children were disappointed when told to stop because there 
is a part of them that wanted to see what happen to the characters 
living in the home they had created' for them. This is a part that 
wanted them to complete an unfinished task, a part the researcher did 
not allow them to fulfil. 
From observation and interview it was also revealed that it was the conditions and 
the time factor in the two experiments that caused differences in engagement 
patterns. Conditions in Experiment 1 (having little money and resources) made the 
children engage themselves in the Live Mode (simulation interactivity) to solve the 
problems they encountered due to the consequences of the actions they took before 
this. However, in Experiment 2, it was not the conditions of having unlimited money 
that imposed constraints but the time for them to stop. The children did not have the 
chance to be in any other mode than the build mode, that is, the construct 
interactivity mode. Therefore, these two factors of simulation and construct 
interactivity seem, in some way, to contribute to the form of engagement behaviour 
discussed in the coming sections. 
5.11.2 Analysis of the Low Levels Engagement Pattern 
One of the engagement patterns of behaviour is the Low Level Engagement Pattern. 
The lowest level of engagement is not very low, i.e., very few scores less than 
5/10, only 1 (4/10) in Conditioni2, most about 31 cases (24 in Condition 1 and 7 in 
Condition 2) were at ,7/10. 
Closer look at Table 5.5 has revealed that the lowest scores were mostly in the first 
5-minutes of the game and in Condition 1. The number for this type of score 
decreased steadily as the children got deeper into the game. Only one child in 
Condition 1 put a score as low as 6/10 in the final 40-minute interval. 
A typical example of the situation where this category occurs is best described if we 
looked at an individual case example. Below in Figure 5.22 is the graph of the 
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engagement scores plotted for Girl (Case 5) (12) and the account she gave when 
doing Condition 1 and Condition 2 as seen on the video and in the interview. 
Condition 1: • j. I 
• The girl started by marking a 7/10 score. The score remained consistent at 
7/10 for the next interval (after 10 minutes into the game) when she was 
creating a family, in the 'Create A Family' Mode. 
• The engagement score later drops to Point 5/10 (the lowest level 
engagement scores) after lS-minutes into the game when she enters the 
neighbourhood. She tried the build mode and built a fence but lost 
confidence. After sometime she stopped doing this mode. 
• She started to choose a ready-made house instead. She used the Buy Mode 
and started buying furniture and decorating the house. 
• Soon her scores started to gradually increase to 8/10 till she reached 10/10 
after 25 minutes into the game. 
• When she entered the live mode after about 30 minutes into the game, her 
scores drops to 9/10. She started playing with the characters. 
• Her engagement scores increased to. 10/10. She continues with the live 
mode, doing mundane things, go to work, serve dinner, take a bath, bladder, 
and watch TV. Her characters are only two in the family ... not much to 
dO ... after about 40 minutes into the game her engagement score decreased 
to 9 when the bell rang for her to stop. 
Condition 2: 
After doing Condition 1 the girl.did Condition 2 , 
• The girl started her next session by marking a 9/10 score as a starter pOint. 
! 
After 10 minutes her score drops to 8/10. The girl had first to move the 
given family to the neighbourhood. She was unsure of what to do with so 
much money; either to build a house or buy a ready made one. She used 
quite some time to make a decision. After considering her previous 
experience she decided to buy a ready-made house. 
• Her scores increase to 10/10 and remain consistent at 10/10 up to the 
end of the game. She used the whole session to decorate the house and to 
buy things. Because there was still so much money she kept on buying and 
decorating till time passed. She did not want to stop when the bell rang. 
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When the child was asked about her opinien .of Cenditien 1 she said the game get 
te be almest the same after semetime, with nething much te de, just keep them 
happy, have eneugh foed te eat, etc. In C.o~ditlen 2, however, there was lets .of 
meney and "yeu just keep en buying things, ,ne chance to play, ne time .. ," 
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Figure 5.22: Graph of the Engagement Scores plotted for Girl (Case 5) (12) 
Therefere fer this girl her Icwest level .of engagement was 5/10 placed in her 
Cendition 1 experience and the scere increased after that, fluctuating as she went 
threugh the game. Analysing her case suggests that "disengagement" .occurred 
during first enceunter, in this ~ase, a change in mode frem 'create a family' mede, 
which was quite straight ferward! because the child .only had te cheese the criteria by 
screlling threugh the bar, te the 'build' mede, creating a heuse frem nething. The 
child had ne idea hew to begin frem the twe given lecatiens, .one a little mere 
expensive than the ether. Which keys te choese te build the he use? What te start 
first, the fleer, the fence, etc.? After semetime she decided te .opt .out and cheese a 
ready made .one where she just needed to knew seme basic operating skills .of 
dragging and drepping, pesitioning, retating and deleting furniture and accesseries. 
It is after cheesing this eptien that her engagement scores started te increase. And 
this case study alse revealed that simulatien interactivity, feund most in Conditien 1, 
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caused a different form of engagement pattern to that of construct interactivity, as 
found most in Condition 2. 
Therefore the following conclusions on low engagement level scores can be made: 
• The lowest range is not very low implying that all children are 
engaged 
• Lowest scores were mostly at the beginning. This is only natural because 
children are very cautious at first just as adults are. 
• Constraining conditions caused some form of disillusion, disinterest and 
disengagement 
• "Disengagement" seems to occur at a number of places and moments: 
o During first encounter: first time into the game, or first time into a 
new mode e.g. from live mode to build mode, etc. 
o When faced with difficulty: e.g. lack of skills in using the operative 
keys or a sudden encounter with a problem e.g. the need to solve 'the 
vicious circle' ; the need to fulfill basiC needs like hunger when there 
is not enough money to buy food, but too weak to work to make more 
money, because there is no food to give more energy, etc. 
Some children go through this period of "disengagement" or lowest level of 
engagement calmly while others were panicky. Some became speechless and 
restless. Some looked as though they needed someone to help them. When the bell 
rang at this point in time, the child placed a low mark in their engagement scores. As 
the children picked up the skills to overcome these difficulties their engagement 
scale scores usually got much i,higher until they reached a level when they did not 
want to stop and wanted some more experiences of this kind. The difficulty had now 
l 
become a challenge and because of it they became very engaged, especially at the 
end of the game. 
5.11.3 Analysis of the Starting Levels 
Another engagement pattern of behaviour is the score the children placed when they 
started the experimental session. The starting scores tend to be in a certain level 
range. Some were in the high scores range and some in the low score range. 
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From Tables 5.3 and 5.4, it could be seen that the starting levels range for both 
conditions lies in the high scores zone of 5/10 and above (28 out of 32). Three out of 
28 placed the highest 10/10 scores and 4 out of 32 placed a 5/10 with one 
exceptional case of 4/10. The most popular: scores for starters is 8/10. The 
general trend however was that, at whatever level they started, the score tends to 
decrease at the second or third interval, before rising again to much higher scores. 
There are a number of reasons why some children start very high while some start 
much lower. From the interview data it seems this has a lot to do with past 
experiences. The children that placed higher scores are mostly those that have good 
exposures to some kind of child play, games and computer games. For these 
children, when the multimedia game was given to them, it immediately implied 
pleasure and fun. For them, the term 'game' usually suggests an engaging 
experience and this has resulted In them having high expectancy at the very 
beginning of the game. However, as they go through the game and when the game 
does not turn out to be as they expected due to obstacles, whether operational or 
psychological, the engagement scores start to fall, giving a form of disengagement. 
A full account of an example of this type of performance is given in Figure 5.23 
below. 
However, there are also children that place low starting scores. Interview results 
have shown the reasons vary according to individuals. From the 3 that placed a 5/10 
score, one had been playing with the game for about a month before this. When 
asked how did he find the sessions he said he was quite bored playing the simulation 
condition (Condition 1). He started his score with a 5/10 and ended low with a 6/10. , 
He, however, regained his interest as he did Condition 2 because here he started his 
. I 
score with a high 8/10 and ended with a maximum 10/10. 
Another boy played both sessions with low scores. He started his session doing 
Condition 2 first, placing a score of 4/10 at the beginning. Then he had a steady 
increase reaching a maximum after 25 minutes into the game. He still started low 
when he later did Condition 1 and only reached a maximum at the final interval. 
Through the interview sessions it was observed that this child is rather reserved in 
nature. He responded very vaguely in all the interview questions. Observing the 
video it could be seen that the child is very conscious in every move he made. He did 
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get engaged in the end for both sessions, faster in Condition 2 rather than Condition 
1. 
Case 4 Girl (10) Condition 1 of Study 2 
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Figure 5.23: Case 4 Girl (10) doing Condition 1 of Study 2 
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Figure 5.23 is a typical example of the situation where the child Girl (Case 4) (10) 
demonstrated the phenomenon described in the analysis above. 
• This girl started with an engagement score at the highest level 
(10/10). Through video observations it could be seen that she was in the 
'Create a Family' Mode at this stage. She created four family members. 
• After 10 minutes her scores dropped to 8/10. At this stage the child was 
encountering a new mode 'moving into the neighbourhood'. 
• She chose a ready-made house and started decorating it. Here her scores 
rose to 10/10 and remain consistent at 10/10 for another two intervals. She 
continued decorating until she ran out of money to buy more things. She had 
'. to change to a 'live mode', to get more money 
I 
• This time her scores dropped to 5/10. She was now in a mode where she had 
to control the lives of the individuals in the family she created. 
• After that her scores gradually increased from 5/10 to7/10, to 9/10 and then 
10/10. 
Therefore it could be concluded that the starting level ranges could vary from 
individual to individual depending on a lot of factors that influence the child at the 
time of starting to play. Some of these factors could be: 
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• The influence of previous experience on the child. It could be either e.g. 
the child had played other computer games before, good or bad, which made 
them cautious when starting a game; or, e.g. just had a good or bad 
experience from the session before the·experiment 
.. 
• The personality of the child e.g. some get excited quite easily, whilst 
others takes things one at a time and progress or regress from there. 
5.11.4 Analysis of Dips 
Overall, the patterns show that most of the children that experience only one dip 
seemed to experience it as a single drop before their scores rise especially when 
reaching the end of the session. Children that had more than one dip seemed to 
have much more "trouble" and "unstable" performance as they went through the 
game as compared to others. 
Closer observations have revealed that there are more dips occurring in Condition 1 
(Table 5.8) than Condition 2 (Table 5.9). This is evident from the total number of 
dips in Table 5.8 of Condition 1, which are 26, as compared to that of Condition 2 in 
Table 5.9, which is 6. These results imply that the conditions set for the children in 
Condition 1 were less engaging than those for Condition 2. In other words the 
interactivity type, 'simulation interactivity' found in Condition 1: the act of role play; 
the act of controlling the game using "virtually perceived" play role, etc. gave some 
children this "trouble" and "unstable" performance. It caused them to record both 
the high and low engagement scores, i.e., some of the time they wanted to continue 
and some of the time they wanted to stop. 
However, in Condition 2, the children did not manage to reach the 'simulation' stage 
I 
because there was no time. They spent most of their time trying to learn the skills of 
operating the keys either to build the house or decorate it using their imagination, 
i.e., buying whatever furniture cheap or expensive, etc. because they could afford it 
since money was unlimited. Thus, at most times, the dips for this experiment are of 
one single drop before a rise. 
Why did dips occur? There are a number of reasons for these dips to happen. 
Through an intensive tape observation, in most cases dips tended to occur whenever 
the child encountered some form of environmental change or a new Situation, 
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condition or problem. An example of an environmental change could be of a change 
from the' Build Mode' to the 'Live' or 'Simulation' mode. Here, the child encounters a 
virtual "physiological environmental interface" change, that is, from still objects to 
moving objects. Seeing moving objects does"give. a different impact to seeing still 
, . 
objects and therefore could cause the child some anxious or nervous reaction that 
made them record the scores lower than before. The score rises after they get used 
to it. 
Some children tend to record lower scores every time they encounter a new 
situation, condition or problem. Thus for these individuals there could be more than 
one dip in their patterns of engagement as they go through the experimental 
sessions. 
Why do dips occur when a child faces a new situation, condition or problem? When 
the child is exposed to a new problem they had not experienced before, the child 
tends to get more anxious and worried. This might be their first dip. The fear factor 
soon gets overcome and this causes the child to record a higher score. However, 
there are situations, maybe due to the actions taken by the children themselves, that 
made the conditions or situations worsen. For example, suddenly money is 
exhausted and therefore the child could not continue to be in the 'building' mode but 
had to change to the 'simulation' mode of role play, to make the characters work to 
gain more money to keep the family going. The change in mode in this situation 
might cause a second dip. If they could solve this problem, as he or she did with the 
first problem, the score rises. 
However, problems are not always the same. When they tried to use the same tools 
J , 
to solve the second problem they found that they could not solve It the same way as 
they did before. Therefore they got frustrated and confused. This reduced their level 
of engagement. If they still had ample time to solve the problem, their engagement 
level increased but, at that time and moment, if they were asked to stop they would 
not have minded. The next stage could be a further drop or an Increase depending 
on the ability of the child to "pick up the pieces and try again" and acquire further 
skills as he or she got deeper and deeper into the game. 
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The other reason maybe because of the expectation they had set after facing the 
first problem. "Ah" since this is differentfro m the one before, they started to believe 
that there will always be another problem to solve, and that the number of problems 
will become endless. Therefore they had a mind~et that they are going to face a new 
problem with another uncertainty. For these children, these fluctuating instances of 
high and low dips kept on occurring and stopped when the child had got used to it 
and felt confident of solving it. When this moment came the child was usually 
already at the end of the session. 
While some had short spells of these patterns at the initial stages, many others faced 
several dips past midway through the game before they reached their maximum 
satisfaction. The maximum satisfaction level, the moment they are most engaged 
and refused to stop, is therefore usually after they could control the game better. 
Some concluding statements about the 'dips' category could be: 
• Dips are falls in the engagement scale scores that shows a sign of 
disinterest or disengaged 
• There were more dips in Condition 1 (most of the simulation 
interactivity) than in Condition 2 (most of the construct interactivity) 
• They occurred when facing new modes, situations, conditions or 
problems 
• They could occur as a single drop before a rise or several drops before 
a rise 
5.11.5 Analysis of Finding,~ of Gradual Increase and Grad ual Decrease 
Six out of 16 showed a gradual Increase in Condition 1 and 3 out of 16 in Condition 
2. There is only one case of the gradual decrease pattern found in a case Girl 3 (9) 
as seen in Table 5.12. 
Whilst most gradual increase patterns occur after dips some individuals have them 
from the start, starting low but then rising steadily to a maximum at the end of the 
game. Whether the gradual increase occurs after dips or from the beginning, there 
are a number of reasons why the children recorded their scores in this way. 
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One of the reasons could be that, after going through a few stages of learning from 
previous mistakes, the child controlled the game better. They began to understand 
most of the rules of the games, what to do and not to do. They know the strategy of 
the game. And therefore, as their level of' :confidence increases their level of 
engagement increases with it. Several problems that they had encountered before 
they now know how to solve. Their mood began to change and their level of interest 
began to increase till they reached the maximum level of satisfaction. The peak of 
gradual increment is at the stage where they become very engaged and their 
concentration shifts from the point of learning and acquiring skills to the point of 
setting goals of problem solving or task completion. 
For those who show a steady increment from the start, the reason could be just that 
these individuals believe in picking up skills as they go along starting and increasing 
the scores as they go deeper and deeper into the game. Figure 5.24 and Figure 
5.25 below shows typical examples of these gradual increase situations. 
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Figure 5.24: Case 3 Boy (14) doing Condition 2 of Study 2 
Figure 5.24 above shows the Case 3 of a boy aged 14 that had a much smoother 
gradual increment in engagement pattern as compared to a boy aged 11 of Case 8 
as shown in Figure 5.25 below when doing Condition 2. The boy in Figure 5.24 at 
this time of play had made a gradual start in acquiring play skills and was 
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concentrating on building a house when the bell rang for him to stop. Since there 
was no money constraint his concentration was on designing and redesigning the 
house he had created and he did not realize that time was up. He refused to stop 
because he was still at the building and constqJ~ing mode and wanted to experience 
how the family was going to live in the house ·he had designed for them. There is 
therefore no closure to his task and that has proven to be the peak of his 
engagement. 
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Figure 5.25 Case 8 Boy (11) doing Condition 2 of Study 2 
In Figure 5.25 the boy had a more turbulent start before making a smoother 
gradual increment as he went through the same experimental condition. Even 
though both did manage to rrach a gradual increment pattern, the actual steps 
taken by these boys were diffe~ent. One reason may be that, these two boys are 
I 
different in ages; the boy in Figure 5.24 Case 3 is 14 while the boy in Figure 5.25 
Case 8 is 11. 
Through observation of the video it was seen that the 14 year old boy has used his 
maturity in age to start designing the house with a large floor plan for the big family 
that he had created, adding on more design features as he went along, building, 
creating and decorating. The approach of the younger boy showed his immaturity . 
.He started off with a very small layout plan even though the family he had created 
was big. After sometime he changed his mind. He started looking at some ready-
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made designs and used them as a base. It is from here, a point where he had 
acquired new understanding that his engagement scores increased . 
. . -, 
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Figure 5.26: Case 3 Girl (9) dOing Condition 1 of Study 2 
A gradual decrease pattern however is when the individual faces problems and finds 
them getting more and more difficult to solve as times goes by. Their scores dropped 
lower and lower, interval after interval, till they reached a stage where they suddenly 
find themselves capable of solving it, a turning point for their scores to increase. 
Figure 5.26 is the example of this type of engagement phenomenon. 
This is the one case of a girl experiencing a gradual decrease in engagement. The 
description of the process she went through is as follows: , 
o The girl started her score 8/10, progressing to 9/10 creating a family in the 
I 
'Create a Family' Mode till it reached the highest score of 10/10. 
o When she 'enters the neighbourhood', she chose a ready-made house, a very 
small one, for a big family that she created. At this point her score dips to 
9/10 
o Her scores went further down to 8/10. She looked confused about what to 
do since the house was very small and the family was large (a family of 5). 
She started to make an extension to the house and placed furniture like 
double beds, etc. 
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• At this point her scores started to rise to 9/10. She continued decorating the 
house having her scores consistent at 9/10. She was still in this mode 
when asked to stop, which she refused, and therefore placed a 10/10 at the 
end of the session. . " 
From this case it could be seen that the girl experienced this gradual decrease 
pattern when she faces problems in accommodating the big family she had created 
in the small house she chose. She found the circumstances she created getting more 
and more difficult to solve. Her engagement scores started to drop lower and lower, 
interval after interval, till she reached a stage where she suddenly found a way to 
avoid the problem. This was her turning point. Her scores started to increase and 
never regressed. 
Therefore for this category of gradual increase and gradual decrease it could be 
concluded that this form of engagement pattern happened for a number of reasons. 
Whatever the circumstances: 
• Gradual increase patterns give an indication of a steadiness in the 
acquisition of skills. This is usually a normal learning pattern when a 
person's ability and skills increases from less skilled to more skilled. 
• Gradual decrease patterns implied a sense of continuous lost of confidence 
of trying to solve an encountered experienced. 
• Most gradual increase patterns are found at the beginning or after 
dips. 
• Gradual increase in Condition 2 seldom regressed after rising to a 
maximum. 
5.11.6 Analysis of Findings of Plateau Category 
Closer observations have revealed that while some children marked a progressing 
score while doing a similar mode at intervals, others tend to place them as plateaus. 
Some placed their scores as plateaus when they were experiencing something 
mundane or routine. But the patterns were also of plateaus when the child reached a 
maximum level of engagement till the bell rings for them to stop. 
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For a conclusion to this section it could be said that there are a number of reasons 
why engagement levels remain consistent for a number of intervals before a change 
occur. Through observations plateaus could happen: 
• When the child is playing and using·tl)e same mode or interface. This is a 
stage when the child is doing some form of repeated task or doing something 
mundane or routine task. For example, having each character in the game to 
do the routine chores like taking a shower, changing their clothes, gOing to 
the fridge, taking out some snacks, eating/cleaning up and watching TV. 
Usually, at this stage, there is no turmoil. Money is plentiful, everybody is 
happy ... till suddenly something happens. 
• When the child reached a stage where the child began to master the 
trade. This is the time when the child was very confident with the game. 
This is especially true when the child had reached his or her maximum level 
of engagement way before the time the last bell rang for them to stop. Any 
time during this stage the child was most engaged and would refuse to stop 
and their scores never regressed. 
5.11.7 Analysis of Findings of the Highest Level of Engagement 
Category . 
The highest level of engagement is the maximum form of engagement behaviour 
found in the engagement scale. This is the level of the highest expectation, 
maximum satisfaction, a level when a child is most engaged and does not want to 
stop if asked to do so. In most instances the score never regresses after that. Some 
children even begged the researcher to allow them to continue playing. Some had to 
f. 
be asked many times to stop before they did. 
! 
One child made the researcher save his creation so that he could play with it again 
later on. This particular child created his own family for the game. He built a house 
and was at the stage of learning the skills of the game when he was asked to stop. 
He wanted so much to play the game, to find out more about the characters he had 
created that when asked to stop he simply refused. 
Another child created the good and the bad guys in his session but by accident, when 
playing he mistakenly chose a different family to the one he created. He realised this 
after quite sometime into the game. The sequence was he had to create a family, 
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then built the house for the family to stay in and then play the game. When he was 
just a few minutes into the play mode he realised that the family he chose was the. 
wrong one. The bell rang soon after and he felt very frustrated because he did not 
manage to see the effect of having created: the bad and the good guys. His 
engagement level went 10/10. When asked where he would place his engagement 
scores at that time, he placed it up and above the page given to him. 
From this section it could be concluded that maximuriTengagement scores occur: 
• When the child reached the highest level of engagement, a time when 
they do not want to stop if asked to do so. 
• Usually towards the end of the experimental session. 
• Reached faster in Condition 2 than Condition 1 
• Usually never regressed after a maximum is reached. 
S.11.8 Analysis of Findings from Interview 
From the .interview it could be concluded that: 
• The children found the free play session most enjoyable because there 
were no play condition constraints, no time constraints and no adult 
interference, etc. 
• The ones that did not find free game fun were those that were lost in the. 
game. The goals either directed by the designer or the ones they wanted to 
achieve were unclear and uncertain. 
• They were confused in their preferences between simulation and 
construct interactivity. They did say they loved the 'build, buy and create' 
mode but also found t~e 'live' or simulation mode interesting. This factor 
clearly indicates that thefe two types of design feature could give different 
engagement patterns if placed side by side. The interesting thing to know is 
which one would be preferred. 
• When asked to give a grading of 0 to 10 for this game all of them put a 10/10 
score. Therefore to these children the game was very engaging for them 
all. 
S.12 Overall Conclusion of Study 2 
The aim of this study was to find 'engagement'. The overall conclusion was the 
experience was very engaging. The analyses from the engagement tables and other 
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graphical representations have demonstrated that all the children in this study were 
found to be engaged in both of the experimental conditions. This study has shown us 
what was engaging and given some clues about what was not engaging . 
. I·' 
5.12.1 From the Engagement Tables and Other Graphical 
Representational Perspective 
When the graph representations of every individual were made, two prominent 
patterns are found to be very representative. One is that of the highest level of 
engagement and the other of dips or some form of disengagement. 
The first sets of results suggest there are many factors that contribute to 
engagement. Initially it was thought that the causes of engagement were a number 
of interactive design features of the application. The more interactive design 
elements the application has, the more engaging it will be. This study, however, 
concludes that there are a number of other factors that contribute to the highest 
level of engagement. 
Engagements are not only due to the ability to interact with the interactive design 
features but also because of trying to fulfill a drive from within, the intrinsic 
motivation. This study has highlighted two relevant forms of intrinsic motivation. One 
type is the factor about task closure and another about the task of achieving the 
level of aspiration. 
Task closure is about the chance to complete an unfinished task. The children often 
wanted to solve a problem t~ey caused themselves that they did not antiCipate 
.earlier, but at the moment are f~cing. They often wanted to complete a task they are 
at the moment doing, for example, when the child is still at the stage of designing 
the house when the bell rings. The child had not had the chance to go to a new mode 
they have not yet experienced. The child had therefore missed seeing what happens 
to the characters that live in the condition of an unlimited income. 
The children refused to stop at this stage because they have not reached the sense 
of completeness. The drive is so much greater than any other drive one could 
imagine and to stop them at this stage is the most frustrating moment for them. 
Therefore the level of engagement at this stage on and beyond is at its highest. 
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However, patterns in the graph representation of the children have shown that dips 
do occur at some stage or other. When comparing the two experiments, dips are 
single drops before a rise for Condition 2, ·.tJ~ually at the second or third initial 
intervals. But this is not true in Condition 1. From the study it was found that there 
were many more dips in Condition 1 than Condition 2. In other words the children'S 
feeling at this situation is more turbulent. 
The reason for this must be sought inthe differing conditions each experiment 
imposed on the child. Money is limited in Condition 1 and unlimited in Condition 2, so 
much so that in Condition 2 the child is in a partially free condition with unrestricted 
resources and therefore is free to build and buy anything. They never reached the 
necessity to be in the 'live' mode in order to get more money. Money was always. 
there. Since there is no need to find more money life management becomes 
unnecessary. 
After acquiring the operative skills the children moved on and became more engaged 
in the game. There is so much to do "physically" in this virtual space, to decorate the 
house, to build, to extend, etc. Creative design became the primary interest and the 
line separating game play and creativity disappeared so much so that the children 
forgot that they were only in one mode, the construct mode. Therefore the agony of 
facing a change in mode, e.g. from 'build' to 'live' mode, diminished and this caused 
the number of di'ps to decrease. 
Therefore the reason, for havi~g only a single drop before a rise in Condition 2, is 
because the children did not have to experience a change in mode or interface. They 
I 
were always in the build and buy mode when asked to stop. In Condition 1 the 
children were in a situation full of uncertainty and beyond their control. They could 
not anticipate what happens next and there was always the fear of losing control 
especially at the early stages of this session. 
But as the child continued and when the child had acquired the skills to control and 
master the steps to take when a problem occurred, his anxiety shifted from one of 
acquiring skills to "what if" and "what next". Here game play becomes the main 
issue. This is where the levels of aspirations come into place. Now, the ability to 
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solve a new problem becomes a challenge and not a hindrance and therefore the 
child sustained the highest level of engagement. At this point d'ips become a thing of 
the past. It is also here that we see that it is not the interactivity that resulted in 
engagement but the inner drive of wanting to' ,t:lo more to overcome the challenge. 
This is also a moment when the children became addicted to the game. 
5.12. 2 Gender and Age Perspective 
This study also has gender and age variables. From'the study it could be concluded 
that even though all the children are engaged in some way or the other, it was found 
that there was no significant difference of levels of engagement across gender and 
age. Both sexes are equally engaged at some point or the other. However, there is 
some evidence that there are differences in the way each individual approached the 
game. Boys tend to be more conscious about strategies, for example, creating short 
cuts to achieve tasks whilst the girls seem to go by the rules. 
There were also no significant difference in engagement scores for the three age 
groups (9 to 10), (11 to 12), and (13 to 14). Their patterns of engagement scores 
are similar in so many ways. Only the way they approach certain game strategies 
differs across age. For example, in one case of building a house, one older child 
could relate that when he or she created a big family he or she expected the house 
they built to be big, but for the younger child the reason often comes at a much later 
'stage. Most of the younger children started off building a much smaller house layout 
as compared to the older children. Whatever the differences in approach and 
strategies, when engagement is concerned, the patterns of scores remains pretty 
much the same across age anq gender. This gives an implication that The Sims can 
let them all play it the way they like. 
5.12. 3 Important Variables Contributing to Engagement 
a. Intrinsic Motivation 
One of the most highlighted factors that contributed to this discussion is the 
psychological implication that has been derived from findings in this study. The 
most prominent psychological implication is the drive from within that is the intrinsic 
motivation the user has towards the application. In most of these cases, the 
motivating factor that kept the children going and not wanting to stop is the drive of 
completing a task referred to as task closure. The fact that they did not want to stop 
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is because their tasks have not finished. They expected to do some more and when 
told to stop they felt as though it is hanging. That is the feeling they did not want to 
go back home with, so they begged the researcher to continue with it or simply just 
did not want to budge when asked to do so. '.': . 
Another factor is the factor about levels of aspiration. This is about wanting to 
achieve a certain level of attainment. Having achieved one level makes them want 
to proceed to achieve a higher level, a bigger challenge and the drive of wanting to 
solve these challenges or problems to get on to a much higher level of challenge is 
known as level of aspiration. It is at this level that children became addicted to the 
game. 
b. Clear and Precise Instructions 
Another factor that has emerged from the study was the element of getting the right 
instructions or help. The study shows evidence that if the child was given some form 
of guidance especially if the guidance or instruction is preCise and clearly understood 
by the child, the circumstances that follow during the child play is much smoother 
and this could therefore increase their levels Of engagement. 
This is especially true for children who failed to be under control at the beginning of 
the game. The children seemed lost and did not know what to do. If left unattended 
there is a possibility that the child would have left the session without completing it. 
From here it is evident that clear instructions from the multimedia application itself 
on how to operate and play the game is very importantt 0 a child. If this is notso , a 
child might just leave the game. 
" 
i 
In The Si ms, a tutorial mode was created to help the child to learn how to play the 
game. The multimedia application allows the child an option to use or not to use it 
during the interactive session. The application therefore was able to cater for both 
novice and expert users. This in a way has managed to increase the child's degree of 
engagement and could be considered as one of the contributing factors to the matter 
of engagement. 
Having clear instructions set the goals right for the children. It is through intrinsic 
motivation from these goals that the children moved their emotional stand from 
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trying to complete a task as designated by the designer to a task they set 
themselves. 
c. Collaborative Learning . .. , 
The study also implied that learning from peers 'seemed to be more productive when 
compared to learning from adult (the researcher). The child seemed more relaxed 
and asked more questions. But when the child had acquired the skills of playing the 
game the child would much prefer to play solitaire. Having other children during this 
session posed some form of nuisance to them. Dominating characters will be the 
ones that wanted to take over the game or the ones who will interfere or give 
instructions on what to do or not to do. 
5.13 Summary of Findings from Study 2 
The study demonstrated that children found interacting with the Sims an engaging 
experience and this provides some initial support for the argument· that an 
application with the five interactive features identified has engagement potential. The 
average engagement score for the unconstrained condition was 9.1 and for the 
constrained condition was 7.8, both within the range designated as engaging. It was 
hypotheSised that the unconstrained condition would be more engaging because it 
provided richer interactive possibilities and there is support for this hypothesis. 
However, the data demonstrates a complex pattern because, in both conditions, the 
children achieved the maximum level of interaction at the end of the session. The 
difference between the conditions is that the children took longer in the constrained 
condition to achieve high level?; of engagement and showed more variation in their 
, 
scores than the children in the unconstrained condition. In relation to the five 
features identified as important, immediacy, feedback and goals were the same in 
both conditions. However, the constrained condition led the children into the 
simulation mode whereas the unconstrained condition meant that the children could 
stay in the construct mode throughout the session. This suggests that the construct 
mode has the greater potential to provide high levels of engagement. This conclusion 
will be examined more systematically in study three. 
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5.14 A Preliminary Engaging Multimedia Design Model 
This studypr ovides initial evidence that thef ive factors: simulation interactivity, 
••. 1 
construct interactivity, immediacy, feedback .and goals that were suspected to 
engage children were truly important in determining children's engagement levels. 
The study has successfully highlighted how these features seem to engage child at 
some pOint in the game. 
Therefore to create a multimedia that could engage children, the design features 
should include these features. If a model is to be built from it, a Preliminary 
Engaging Multimedia Design Model should include: 
• A feature that allows them to build or create, construct interactivity 
• A feature that allows them to role play and be in control, simulation 
interactivity 
• A feature that allows them to be able to do it quickly and get immediate. 
responses- what happens when you press this button, move this mouse to a 
certain direction, etc.- immediacy 
• A feature that gives a kind of feed back or results preferably an immediate one 
and not too delayed -feedback 
• A feature with goals directed for them or initiated by them -goals 
It is from these factors the following chapters will be developed, that is, on 
designing, testing and redesigning An Engaging Multimedia Design Model for 
Children. 
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Chapter 6 
An Engaging Multimedia Design Model for Children 
6.0 Chapter Outline 
The Engaging Multimedia Design Model described In this chapter was developed 
• I_I I 
based on the analysis of findings of Study 2 in 'the previous chapter. This chapter will 
describe in what ways the five contributing factors during a very engaging 
experience for 16 children could be developed as a theoretical model to be tested in 
the next experiments. 
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6.1 Introduction 
The first generation of children to grow up in a digital environment has been 
targeted by many digital industries who are attempting to create products 
targeted for children's use. Having gone through periods of success and failure, 
the educational software that was supposed to enrich and widen the child's 
"window" on the world has, to the disappointment of some designers and 
producers, generally failed to capture the interest and engagement of children. 
A Design Model representing what children want in a multimedia application 
designed for them could prove to be useful for designers and evaluators to design 
systems that are both engaging and educational for them. This chapter will try to 
develop A Preliminary Engaging Multimedia Design Model from the experimental 
studies that had been conducted so far. 
6.2 Models of User Behaviour 
Before the model could be developed and tested it is useful to look into other 
models that have already been used to describe user behaviour with systems. 
Perhaps a look at other models could give a better insight in developing this 
model. Even though they might not be directly connected to children as users, it 
might help to give an insight into user attitudes and what users bring with them 
when interacting with systems designed for them. 
6.2.1 The TAM Model 
This model, Figure 6.2, was published by Davis (1993) is described in Eason 
(2003). The Technology Acceptance Model (TAM) presents factors that define end 
user's attitude to a technology ~ervice. In the model attitude is "a product of the 
end user's perception of the utility or usefulness of the service and the perception 
of its ease of use or usability". This model states that products that have high 
utility will still be used by users even if they have poor usability but whenever the 
utility value is marginal poor usability may result in "non-use of the service". 
A modified version of the original TAM framework was made in Eason (2003). To 
Eason initial attitude towards use depends a lot upon the amount of discretion the 
user has in actual system use. If a user is free to choose to use or not use a 
system, "high-perceived utility" becomes prominent even with poor usability. 
However in most Circumstances: 
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Service 
offered 
A person at work who is required to use a service may have no alternative 
but to persevere with poor usability. Actual system use provides feedback 
for the user which changes perceptions of utility and of usability. 
Unfortunately, all too often, it is the use of the system that reveals the 
usability problems and reduces the range and frequency of usage. (Eason 
(2003) p.4) 
• 
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Figure 6.2: The TAM Model Factors Affecting End User Behaviour 
(After Davis (1993)) in Eason (2003) 
Actual 
system 
use 
This model is designed to explain what factors affect usage when the user has a 
task which may be largely externally defined. The user then has to judge how 
relevant the system is to the task in hand. In these circumstances whether the 
user is engaged by the system is less relevant - the user may have to go on 
using it to get their task donei. In the present context the children are not given 
tasks by external agencies; thJ tasks (or goals) come from themselves and the 
application and they have to find intrinsic motivation to continue with it. This is 
where the features of the system that support engagement become important. 
Nonetheless, the model draws attention to the relationship between goal 
achievement and the usability of the system and there are important questions 
about how feelings of engagement would be affected if a child experienced 
usability problems. 
6.2.2 Mental Models and Data Models 
Another factor that can affect how users interact with the system is what they 
bring with them during interaction. Wood head's (1991) description of the effects 
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of mental models and data models in the development of hypermedia systems 
and materials made us realise that users do bring with them some form of mental 
model when interacting with a system. According to him a user comes to a 
system with at least three models. 
One model is at its most general level, that is, his or her "enti re cognitive 
. I·' 
framework - comprising abilities, experience, attitudes,and expectations" 
According to him certain factors within this framework, such as spatial, logico-
mathematical or verbal ability, can be quantified according to established 
psychometric scaling techniques. Another two models would be of the system 
itself (or any other computer-based system which he or she has had experience), 
and of his or her goals in relation to that system. 
According to Woohead (1991) it is important that a system designer seek models 
that fit a community of users, a process referred to as 'accommodating' or 
'affording' the user's interests. 
The designer needs to provide a conceptual model that the user will be 
able to accommodate. This may draw on the user's specific computer 
experience and also on more general cognitive abilities and experiences. 
In other words the functional emphasis of the system and the structure of 
any given application must be sufficient to support the community of users 
across a range of requirements that cannot be completely specified in 
advance. (Woohead (1991) p. 136) 
This kind of model draws attention to the fact that the children will come to the 
use of any multimedia application with attitudes and skills that are the result of 
previous experience and thesel will influence their experience of engagement. It is 
. I 
the features of the system plus'the features of the individual that define whether 
an application will be found engaging. 
6.3 The Engaging Multimedia Experience of Study 2 
From the findings of Study 2 it was found that the children had a very engaging 
experience by the multimedia application given to them. The average 
engagement score for Condition 1 was 7.8 and Condition 2 was 9.1. Both these 
scores were at the higher end of the scale demonstrating that the application was 
engaging for all the 16 children. All the five main factors identified earlier 
(simulation interaction, construct interaction, immediacy, feedback and goals) 
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that were suspected to engage children seemed to make a contribution to these 
results. 
The first part of this chapter will review these factors that seemed to matter for a 
child to become engaged to it. Thereafter the factors are examined to create a 
provisional model. The model will be compared to other existing models and an 
",. I i 
experimental programme will be formulated 'tb test the model. ' 
6. 4 Designing for Children, 
6.4.1 Usability that matters 
Does usability matter to children? Of course it does but what would be their 
reactions to system with usability problems? In a study about Usability of 
Websites for Children Norman (2002) found that the common belief amongst 
designers that children could master computer technology easily was wrong. 
Norman found that children were incapable of overcoming many of the usability 
problems in current websites. Many aspects of poor usability caused children to 
leave a website because they did not have the patience to prevail when faced 
with complexity. 
To some extent, this finding has some bearings on the present study; children do 
leave an application that has poor usability especially when the study is about a 
moving target like the use of websites. When a system is more "physically" 
available like multimedia in CD form in Study 2, however, it was found that even 
though the children did get impatient when a design feature hinders the flow of 
the game e.g. the tools used, to build the fence of the house in the Si ms, the 
~ 
children did not leave. The circumstances were somewhat different in that they 
l 
did not give up when faced with this complexity but !iought help either from peers 
or the researcher or they kept trying and learning by trial and error. They did 
however express the difficult time they had in mastering it. 
Therefore from this study it could be seen that if a child is engaged on the 
material that is in front of them they are willing to confront the difficulties. If the 
materials do not have this potential, even if they have lots of information and well 
designed interactive features in them, they will disregard it and abandon the 
material. An example of this situation in the Pilot Study could exemplify this 
statement. 
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When the multimedia about "The Ultimate Human Body" by Dorling Kindersley 
was given to a child she said, " there is too much information in here ... I do not 
know where to look first... either to press this key or that key ... ahhh ... 1 give up." 
Since the multimedia game itself, besides the element of game-play, had design 
features that successfully captured the child's intrinsic motivation the difficulty of 
.. ' 
the operative tools in The Sims did not hinder them. They wanted to try to 
overcome the problem. Their attitudes are similar to that of adult users as 
described by TAM when they used a system of high task utility, even though 
utility is not equivalent to engagement, people wilLovercome usability problems if 
they are fully engaged. Thus usability issues did not hinder children in being 
engaged in an application when the multimedia had features that made them 
want to stay engaged. This usability may be important but the primary concern 
has to be how to capture children's imagination so that they become engaged 
with the multimedia. A system could be very easy to use but still could not 
capture their imagination because it is boring or simply disinteresting. 
6.4.2 Design features that matter 
Some deSign principles are important but are not necessarily features that will 
engage children. Click able affordance design features could help users in their 
interaction with a system e.g. some overly flat-looking graphic could be primitive 
compared with a 3D version, but that does not necessarily mean that the 3D 
version could engage children more in the system. Some design features in 
interfaces could even confuse users. Design features that matter do not 
necessarily have to be something sophisticated and complex. Simple drag and 
drop, scroll bars, hot spots, etc. could be as engaging as anything else. It is not 
what it is that counts but what ft is used for. 
Looking at children and their behaviour can produce surprising insights that differ 
significantly from what we, as adults, perceive of them and their capabilities. 
Csikszentmihalyi (1997) in Norman (2002) says that children's activities and 
content preferences tend to appear illogical and spontaneous. Many adults 
conclude that most children are impulsive, irrational and seek only immediate 
thrills without any thought to consequences. A positive view is that children often 
act creatively on the baSis of curiosity. However, children can easily be 
discouraged from trying something again if they experience disappointment and 
dissatisfaction when they interact with a multimedia application. Therefore it is 
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not so much the matter of what design features the multimedia has but what it 
can do to boost children's imagination that matters most. 
Even though children love some tools that are easy for them to use, the fact that 
they are easy does not mean they will also be engaging. It depends a .lot on the 
interactive actions that children experience w!;)en using the design features. 
, . 
6.4.3 Initial hypothesis of what could be engaging 
Children liked something they can interact with. Early suspicion in this research 
programme that it was the number of interactive design features that mattered 
when designing for children was not supported by the results of the Pilot Study. 
The multimedia application may include interactive design features but this did 
not necessarily mean it could cause engagement levels to increase. The chosen 
CDs for the pilot study had many interactive design features but this did not 
necessarily mean the children wanted to use them. 
Another initial hypothesis was that the higher the level of interaction the 
application has; the more engaged the children would be. A Virtual reality (VR) 
environment would, for example, give a child the highest level of interactivity but 
would it be very engaging for children? The findings from Study 2 suggest that 
the whole issue is not about the level of interaction, or about number of features. 
Study 2, however, has demonstrated that that engagement with multimedia has 
to do with giving the children a high quality experience. 
; 
6.5 The Five Main Factors for an Engaging Multimedia 
Experience l 
Study 2 created conditions that gave all the sixteen children an engaging 
experience. Therefore there is something about these conditions that is worth 
reviewing in order to build An Engaging Multimedia Design Model for Children. 
Five factors were identified as important when creating the conditions in Study 2. 
Could a model be formed from these factors? Could the factors be separated or 
"dismantled" so that they can be tested? It would be interesting to build a 
multimedia application that incorporated these factors and test them, one at a 
time to see which factor is most or least engaging. But to build a multimedia 
application of this kind would be difficult. An alternative is to look at a popular list 
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of multimedia applications and work backwards, i.e. choose something, which 
manifestly includes all the required factors, and then to test it by isolating the 
factors for separate study. Therefore, it is The Sims that will continue to be used 
to develop, test and restructure the model. 
The five factors were as follows: 
6.5.1 
. " 
construct Interactivity - allowing children to build 
something 
Construct Interactivity is a design feature that could serve a child's need for 
something that allows them to create. In The Sims this design feature was in the 
Create A Family Interface and the Build and Buy Mode. In Study 2 this feature 
was highlighted most in Condition 2 (ULM$ - FLoc - FBul By FmG) -
Unlimited Money, Free Location, Free Build and Buy, Family Given. An 
experimental condition could be designed to focus on this feature alone. 
6.5.2 Simulation Interactivity - allowing children to control 
events and objects 
Simulation Interactivity gives children a chance to play a role and to be in control. 
Simulation interactivity in The Sims could be got from the Live Mode. Condition 1 
highlighted this feature (LM$ - 2 Loc - MBuFCFm) - Limited Money, 2 
Locations, Must Build, Free Create Family. It is also possible to design an 
experimental condition that allows the children to interact with this feature alone 
i 
Immediacy 6.5.3 
Being able to see what happens when an input device is used seems to be a very 
important factor to computer users. This is a kind of feedback that affects the 
dynamics of an interactive activity - the rapid input then output that produces a 
smooth flow of interaction. We have termed this feature immediacy. Direct 
manipulation allows the user to "feel" themselves moving and interacting with the 
interface by moving the mouse and seeing the result on the screen. 
In The Sims this feature makes the interactive activity meaningful to users. This 
feature is seen in both experimental conditions in Study 2. This feature is used in 
simulation and constructs interactivity. In the live mode, it enables the user to 
manipulate and control the activity of the characters in the family created by 
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them. In the build and buy mode it enables the user to move things, position 
things, delete, build and create, etc. 
This feature exemplifies the importance of a trace we make when we write with a 
pen or pencil; how would we feel if the pen or pencil we write with did not leave a 
mark? How do we feel when the "button" we press does not give an immediate 
. " 
trace, a mouse movement that does not· move the cursor, etc? Therefore, 
immediacy is an important feature to consider in an engaging design model. 
6.5.4 Feedback 
Feedback is in some way related to immediacy but is not limited to an immediate 
response by the system to an input. It can also be longer term outcomes such as 
whether the higher level goals of the user have been achieved. "Physical" 
feedback in The Sims tends to be immediate, e.g. seeing the form of the house as 
the child builds it, looking at the impact of furniture placing as the child decorates 
it, etc. But feedback in The Sims can also be of an "emotional" or "psychological" 
form. Such forms tend to be delayed. The child playing with this game will face 
the consequences of their actions. The characters they create will make demands 
on them and the feedback is usually not immediate but a bit delayed. E.g., a 
character they created with a lazy (unhygienic) personality may later prove 
difficult in maintaining a hygienic environment. From the Pilot study, it was seen 
that children preferred immediate and not too delayed feedback. They preferred 
getting answers from quizzes in multimedia rather than looking for the answers in 
books. 
Delayed feedback tends to dis\;uade children from playing a game. "Cyber Pet" is 
an example of a computer design feature used by children that is an example of 
delayed feedback. Hand held Cyber Pets are better than having them on a screen. 
The pet has to be nurtured. It needs to be fed and taken care of so that it grows, 
etc. This is easily done hand held. But when the pet concept was designed as a 
multimedia application, the children got impatient because the feedback on the 
actions they took were not immediate. The Sims delayed feedback seems to have 
been not too delayed since children did not have to wait long to see the results of 
their actions. Thus, the feedback sustained the interest of the children in the 
effects of their actions. 
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6.5.5 Goals 
Goals could be set by the designers or they could be set by the children. Most 
early goals are directed by designers but when the child wants to continue 
playing the goals are set by the child. From Study 2 it seemed that it was these 
goals that led the child to be engaged with the game. When the goals were 
clearly and precisely stated, as set by desiQners in the manual, etc. or as the 
child got them from their understanding or'the game through learning by doing, 
from peers, etc. the goals factor become an important feature in keeping them 
engaged. 
Both studies, the Pilot Study and Study 2 demonstrated the impact of goals on 
engagement. The absence of extrinsic motivation in the form of a set goal in the 
Pilot Study contributed to the children becoming disengaged with the multimedia 
applications. The presence of set goals and opportunity to set their own goals in 
Study 2 led to the children wanting to continue to play to attain a level or 
complete a task. Therefore, goals need to be included as a feature in the 
engaging model. 
6.6 An Engaging Multimedia DeSign Model - A Preliminary 
Model 
The development of a preliminary model went through several stages which are 
reported below. 
6.6.1 Stage One 
Figure 6.3 below shows an Eiarly attempt at a model, which takes into account 
the degree of engagement frolTj the lowest to the highest level, moving from left 
to right. 
From Study 2 there are two features in the Sims that seems to be quite easily 
separated, the construct and the simulation interactivity. Both conditions in Study 
2 have shown the capabilities of these features, but still in the interactivity 
domain. Thus, this feature is in the interactivity box in the model. 
Further observations also revealed that there is a connection between immediacy 
and feedback, having immediacies from the lowest to the highest end of quick 
and immediate feedback to actions taken and feedback that ranges from delayed 
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to immediate. All these features are in some way connected to goals or targets or 
task c10su re. 
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Figure 6.3: An Engagement Model - A Preliminary First Attempt. 
~ 
Whilst this diagram captures all the relevant factors, it does not explain the 
connections between them. Close observation in studies 1 and 2 has revealed 
that some of these factors are interrelated and intermingled so much so that 
engagement will only occur when they are all present. 
6.6.2 An Analogy 
An analogy was explored to try to understand the intentions of the features 
better. Consider a basic modern transport vehicle. There are certain features in a 
vehicle that needs to be there and must not be taken out when transporting 
something. Basically it needs an engine, some technical instruments to control it 
like a steering wheel, etc, a chassis as a base and tyres to connect it to the road 
(Figure 6.4). 
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Figure 6.4: A Transport Vehicle 
In this analogy many of the features have to work together to provide a means of 
transport from one place to another. The engine has to be in a chassis and that 
has to have a means by which the power of the engine is transmitted to the 
tyres. With these features the vehicle can move. But it can only be directed to a 
particular destination - to achieve a goal- if it has a steering wheel. A seat for the 
driver is obviously a good idea if the person is to be comfortable but is not 
actually a necessity in the way the other features are. 
This model has the equivalent!. of a motive force and a means of directing the 
force to a selected destination. If this is transposed to the engagement model, 
then the multimedia is like the chassis and immediacy and feedback are the 
means of getting it to do something and knowing it had done it. These features 
have to be present if the person is to interact with it and have an opportunity to 
, be engaged to it. Having goals is the equivalent of having a destination to go to. 
Simulation and Construct interactivity are like two major areas in which goals can 
be pursued. They do not both have to be present for an engaging experience to 
be obtained. The engagement model has been reorganised to represent these 
ideas in Figure 6.5. 
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Figure 6.5: A Preliminary Engaging Multimedia Design Model 
The main proposition in this model is that, to be engaging, all forms of the 
general interactivity features have to be present in the multimedia application in 
a form the child can use. It appears that either simulation or construct 
interactivity can further add to the sense of engagement. 
6.7 Conclusion 
The model above (Figure 6.4) is preliminary and needs to be tested before it 
• 
could be finalised. Some of Ithe features identified earlier are inseparable: 
immediacy, feedback and goals. They appear to be in the multimedia at varying 
levels - lowest level of immediacy to that of the highest level; varying types -
immediate to delayed feedback; varying tasks or goals - directed or non-directed. 
Immediacy, feedback and goals could be seen in construct experimental condition 
and simulation experimental condition. Therefore, to "dismantle" them to test 
what contribution they make to engagement is not a practical proposition. 
However, there are two design features that can be tested separately to find 
similarities and differences of engagement levels between them. They are 
Construct and Simulation Interactivity. From the Pilot Study and Study 2, there is 
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evidence that these two features had some effect on the engagement patterns of 
children using them. Which type is more engaging then the other? 
Having features that provide interactivity would probably, only highlight the 
degree in engagement achieved. What about non-interactivity? The model 
suggests that non-interactivity will lead to non-engagement. In order to test the 
• ,.1 
model, there must be another experimehtal· condition that would test this 
proposition. Therefore, the other element to test is the engagement level 
achieved with no interactivity. 
The next study will therefore test this preliminary model in three experimental 
conditions: 
1. No Interactivity 
2. Simulation Interactivity 
3. Construct Interactivity. 
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7.1 Introduction 
After an intensive observation of the experimental situations in Study 2, an 
engaging multimedia experience, An Engaging Multimedia Design Model was 
formulated. The model is still a preliminary one and there is a need to do a study' 
to see whether the factors suspected to be ,e,qgaging as suggested could truly be 
reflected in the model. This could only be'done by doing a study to test the 
model. 
7.2 The Purpose of Study 
The purpose of Study 3 was to test the model. The Study will try to "dismantle" 
some parts of the model to test what contribution the five engaging factors 
(simulation interactivity, construct interactivity, immediacy, feedback and goals) 
make to the pattems of engagement. 
In this study there will be a no-interaction condition in which none of the five 
factors are experienced by the child, i.e. they will not use the input devices and 
will not therefore experience immediacy or feedback. Their only 'goal' will be to 
passively watch. The proposition is that this will prove a non-engaging 
experience. There will be two 'engaging' conditions. The 'simulation' condition in 
which the entire general interaction features will be in place within a simulation 
role-play activity. There will also be a 'construct' condition in which the general 
interaction features will be used in a construction activity. 
Children will be assigned to one of the three conditions and sessions will be 40 
minutes in length as in Study (2. Measures of engagement will also be obtained in 
a similar manner and additional data will be obtained by video records and , 
interviews. 
Findings from this study may also reveal other factors that matter that will need 
to be considered in the further development of the model. 
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7.3 Testing the Engaging Multimedia Design Model 
7.3.1 Introduction 
Study 3 was conducted to test the model in three experimental conditions: 
1. No Interaction - Condition 1 
2. Simulation Interaction - Condition 2 . " 
3. Construct Interaction - Condition 3 
A full overview of the conditions, what the childre.n had to do in these sessions, 
and why they had to do it in this way are describ'ed in later sections. The next 
section tells us more about the characteristics of the selected children. 
7.3.2 Selected Children: age and gender 
Twenty-four children were recruited, equally divided according to gender. 
However the number involved according to age group varied. A detailed 
description of the subjects' characteristics could be seen in Table 7.1 below. 
Total Gender A'Ie 'Iroups 
24 12 M (10-11) = 7 M, 8 F 
12 F (12-14) = S M 4 F 
Table 7.1: Children according to gender and age groups 
When analysing the results another factor was found to be important: the 
experience of the children with computers and the experience of the children with 
The Sims. The sample is presented in Table 7.2. The abbreviations used are 
included in all the findings and analysis of Study 3. 
Sims Experience (Sims) Computer experience (Comex) 
With Experience = WE With Experience = WE 
Without Experience = WOE Without Experience = WOE 
Sims (WE) - 2 M, 2 F 
Sims(WOE) = 10 M 10 F 
Comex (WE) - 23 
Comex (WOE) = 1 
Table 7.2: Children according to experience 
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7.4 The Methods 
7.4.1 Experimental Location 
This study was carried out in as a natural setting as possible over a day in a 
weekend within a period of four to five months from August to December 2002. 
The experimenter had to manage two con'flicting demands .. The experiment 
needed tight control to get good data but the children had to feel comfortable and 
secure. For the latter reasons settings natural to the children were chosen. 
The natural settings included the children's own home environment, the 
researcher's home, play areas and weekend extra-class settings. When the child 
was asked to play in a foreign setting rather than their own home their siblings 
and friends usually accompanied them. The other children were usually given 
other things to play with like board games, computer game~ and play stations 
while one was called to play a session. The researcher on most occasions 
managed to avoid other children from interfering in the game. There were also 
occasions when the child was distracted by his or her interest in the other games 
that seemed to be happening around when he or she was on a session. Such 
circumstances could not be avoided, as the subjects are children. The researcher 
sometimes had to go with the crowd and at times discard the session and try 
again another time in another setting. 
7.4.2 Experimental Scenario and .Time Span 
Twenty-four children were involved in this experiment. The experiment had three 
different conditions: no interaction, simulation interaction and construct 
; 
interaction. Each child did only one of the conditions in a time span of 40 
, 
minutes. A standard briefing of how to play the session was given to each child 
before he or she started the 40-minute session. The child was also taught some 
basic skills and tools needed for the condition. They were then asked to place 
their engagement score on an engagement scale of 0 to 10 at 5-minute intervals. 
A semi-structured interview was conducted to ask the child about his or her 
reactions to the game. 
7.4.3 Overview of Experimental Conditions 
Eight children were assigned to each condition, four boys and four girls. Age 
differences were not balanced in this study since the findings of Study 2 
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suggested that there was not much difference in engagement patterns across 
these age groups. 
i. No Interaction - Condition 1 
a. What the children had to do 
Children doing this experimental condition w~renot allowed to interact with the 
multimedia application (The Sims). The application has a set of stories like soaps 
where users can watch if they did not interact with the application. Table 7.3 
shows the children participating in this condition. They were not permitted to 
touch the keyboard or move the mouse even when"a dialogue box appeared and 
they wanted a respond. The child watched and listened all through the session of 
40 minutes and recorded their feelings about it every 5 minutes. 
Total Gender Age groups Sims Experience (Sims) Computer Experience (Comex) 
With Experience = WE With Experience = WE 
Without Experience = WOE Without Experience = WOE 
8 4M (10-11) 3 M, 3 F Slms (WE) 1 F Comex (WE) - 4 M, 3 F 
4F (12-14i = 1 M iF Slms (WOE) = 4 M 3 F Comex (WOE) = 1 F 
Table 7.3: Children Participating in Condition 1 (No Interaction) 
b. How was this condition set up? 
The researcher chose a family already set by the designer and moved it to a 
specific location and put the characters in live mode. When the characters did not 
receive any input they reacted as programmed by the designer. As a result a 
story about the characters was played out. For the entire 40-minute time span 
the child had only to look and see what happened to these characters and record 
their feelings every 5 minutes. 
~ 
c. Why was it done in this w~y? 
The purpose for doing the experiment in this way, is to find out whether no 
interaction would mean no engagement. This outcome would support the 
hypothetical statement that more interaction means more engaged, less 
interaction means less engaged, no interaction means no engagement. The 
findings may help clarify whether the design features of the multimedia without 
interaction could create some form of engagement. 
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ii. Simulation Interaction - Condition 2 
a. What the children had to do 
Children in this experimental condition were allowed to play and interact with the 
application with some restrictions. Table 7.4 shows the children participating in 
Condition 2. This condition gave the child a chance to play a role with the 
, .' 
characters created for them; they were in' five mode in the Sims. They were 
allowed to interact using the keys but only to instruct the characters to do things 
in response to the consequences that appeared on the screen resulting from the 
child's previous moves. The children had to be in c,ontrol and to take care of the 
characters; fulfil their basic needs like hunger, hygiene, bladder, relationships, 
budget, etc and manage their life all through the 40 minutes session and 
recorded their feelings about it every 5-minutes. They were not allowed to go into 
any other mode like the build and buy mode. 
Total Gender Age groups Slms Experience (5Ims) Computer experience (Comex) 
With Experience = WE With Experience = WE 
Without Experience = WOE Without Experience = WOE 
8 4M .~~O-1!l- 2 M, 4 F Slms (WE) - 1 M come~ ~~E) - 4 M, 4 F 
4F 12-14 = 2 M SlmsjWOE) = 3 M 4 F Comex WOE) = none 
Table 7.4: Children Participating In Condition 2 (Simulation InteractIon) 
b. How was this condition set up? 
The researcher chose a family already set by the designer and moved it to a 
specific location. The whole experimental condition was in a live mode. The child 
in this condition was allowed to play and respond to the dialogue as it appeared 
on the screen. They were instructed to take care of the characters after a short 
\ 
briefing of how to use the operative tools were given. They were also told some 
i 
background about The Sims arid how it Is their responsibility to take care of the 
characters making them happy and fulfil their basic needs. These were the set 
goals for the condition. The child had 40 minutes to take care of them and record 
their feelings every 5 minutes. 
c. Why was it done in this way? 
The purpose of this experimental condition is to find out whether the deSign 
feature simulation interactivity could cause engagement, at what level, where, 
when and how. The findings will help the researcher to identify engagement 
patterns and relate reasons as to why certain patterns conform to certain 
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conditions and not to others, to compare and contrast looking at similarities and 
differences with other experimental conditions. 
iii. Construct Interaction - Condition 3 
a. What the children had to do 
••. ,1 • 
Children in this experimental condition were also allowed to .interact with the 
application with some restrictions. Table 7.S'shows the children participating in 
Condition 3, This condition gave the child the chance to use the construct 
interactivity mode to create, build and decorate .a house either bought ready-
made or created by him or her until the 40-minute session was over, They were 
to record their feelings about it every 5 minutes. The only thing that the child was 
not allowed to do was to "play" with the characters, that is, be in the live mode. 
Total Gender Age groups Sims Experience (Slms) computer experience (Comex) 
With Experience = WE With Experience = WE 
Without Exoerience = WOE Without Experience = WOE 
8 4M (10-11) - 2 M, 1 F Slms (WE) = 1 M, 1 F Comex (WE) - 4 M, 4 F 
4F (12-14i - 2 M 3 F Slms (WOE) = 3 M 3 F Comex (WOE) - none 
Table 7.5: Children Participating in Condition 3 (Construct Interaction) 
b. How was this condition set up? 
The researcher created a family and gave this family unlimited resources (money) 
so much so that the child was able to create, build and buy anything. The 
experimental condition did not allow the child to go into live mode. They are all 
the time in the build and buy mode. After a short briefing of how to use the 
operative tools the children started to "play" (creating, building and decorating) 
using the construct interactivity tools. They were told to record their feelings 
\ 
every 5 minutes. 
c. Why was it done in this way? 
The purpose of this experimental condition is to enable the researcher to see the 
effect of construct interactivity in the child's engagement patterns. This condition 
will help the researcher to see whether a child could be engaged when having 
only the "create, construct, build, buy and decorate" mode in the application to 
"play" with. And if it does, to find out at what level, where, when and how. The 
findings will enable the researcher to identify engagement patterns and make 
comparisons of similarities and differences In relation to other experimental 
conditions. 
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7.5 Data Gathering and Data Processing 
The data for this study comprises: 
• An engagement scale score marked by every child at S-minute interval for 
each experimental condition - no interaction, simulation interaction and 
construct interaction . >' .' . 
• A graph plotted of the engagement scaie scores of every individual in 
every condition 
• An average score marked at every interval for each experimental 
conditions 
.• A graph plotted of the average scores marked from the beginning to the 
end of every interval for each experimental conditions 
• Semi-structured interview data conducted at the end of the experiment 
• Video recordings of the sessions, to be studied only when the need arises, 
to explain some incident noted in the rating scales or referred to in the 
interviews. 
All three experimental conditions used the Engagement Scale Scores in the same 
way as Study 2, i.e. 
• From 5/10 to highest of 10/10, when they felt so engrossed that they did 
not want to stop 
• From lower than 5/10 to lowest of 0/10, when they felt they would not 
mind stopping or they were bored or had had enough and wanted to stop 
playing the game. 
7.6 The Results 
Findings in this study were from data collected from the three experimental 
conditions: the averages of engagement scale scores of each child for each 
experimental condition; and the graphs plotted of them. This section will present 
the overall scores and pa1;terns, averages, and some individual cases to , 
emphaSise issues. It is fr0rTj these findings that a systematic analysis of 
engagement can be undertaken and forms of further investigation determined. 
7.6.1 Overall Engagement Scale Scores for Each Experimental 
Condition 
i. Condition 1 (No Interaction) 
The overall engagement scale score per interval for each child doing Condition 1; 
No Interaction is presented in Table 7. 6 below. Figure 7.2 shows the averages 
of scores per interval plotted graphically. 
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Engagement Scale Scores for Study 3 
Condition 1 (No Interaction) 
Cases 5- 10- 15- 20- 25- 30- 35- 40-
mlns mins mlns mins mlns mins mlns mins 
~ase 1 Boy (10-11) 
Comex (WE) Sims (WOE) 10 8 2 3 0 0 0 0 
c;ase 2 Girl (10-11) 
Comex (WEi Sims -(WE) 8 7 ·6 6 3 2 2 0 
Case 3 Boy (10-11) . , . 
Comex (WE) Slms (WOE) 8 7 5 5 2 2 0 0 
~ase 4 Girl (10-11) 
Comex (WOEl Sims (WOEl 10 10 10 10 10 10 10 10 
~ase 5 Girl (10-11) 
Comex (WEi Slms -(WOEl 7 8 7 9 7 6 5 3 
~ase 6 Boy (10-11) 
Comex (WE) Sims (WO El 10 6 4 '2 0 0 0 0 
~ase 7 Boy (12-14) 
Comex (WE) Sims (WOEl 5 3 4 1 0 0 0 0 
~ase 8 Girl (12-14) ~mex (WEj Sims_(WOE) 4 5 6 2 0 0 0 0 
Average 7.8 6.8 5.5 4.8 2.9 2.5 2.1 1.6 
Total Sum 62 54 44 38 22 20 17 13 
Table 7.6: Engagement Scale Scores for Condition 1 (No Interaction) 
Average Engagement Scores per Interval for Condition 1 (No Interaction) 
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Figure 7.2: Average Engagement Scores Per Interval for Condition 1 (No Interaction) 
ii. Condition 2 (Simulation Interaction) 
The overall engagement scale scores per interval for each child doing Condition 2; 
Simulation Interaction is presented in Table 7. 7 below. Figure 7.3 shows the 
averages of scores per interval plotted graphically. 
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Engagement Scale Scores for Study 3 
Condition 2 (Simulation Interaction) 
Cases 5- 10- 15- 20- 25- 30- 35- 40- Average 
mins mins "m;ns mins mlns mins mlns mlns 
~ase 9 Girl (10-11) 
Comex (WE) Sims -(WOE) 5 8 7 10 10 10 10 10 8.75 
~asel0 Girl (10-11) 
Comex (WE)- Slms (WOE) 8 9 7 9 10 10 10 10 9.13 
Casell Boy (10-11) 
Comex (win-Slms (WE) 10 9 10 10 10 10 10 10 9.88 
~ase12 Girl (10-11) 
-
Comex (WE)- Slms (WOE) 7 8 10 "9 10 10 10 10 9.25 
Case13 Boy (10-11) 
Comex (WE)- Slms (WOE) 8 9 B 10 10 10 10 10 '9.38 
Case14 Boy (12-14) 
Comex (WEfSims (WOE) 8 9 10 10 10 10 10 10 9.63 
Case15 Girl (10-11) 
Comex (WEi Slms (WOE) 5 6 5 8 6 8 10 10 7.25 
Case16 Boy (12-14) 
Comex (WE)-Slms (WOE) 5 6 7 9 10 10 10 10 8.38 
Averages 7 8 8 9.4 9.5 10 10 10 8.95 
Total Sum 56 64 64 75 76 78 80 80 573 
Table 7.7: Engagement Scale Scores for Condition 2 (Simulation Interaction) 
Average Engagement Scores per Interval for Condition 2 (Simulation Interaction) 
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FIgure 7.3: Average Engagement Scores Per IntelVal for Condition 2 (Simulation Interaction) 
iii. Condition 3 (Construct Interaction) 
The overall engagement scale scores per interval for each child doing Condition 3; 
Construct Interaction is presented in Table 7. 8 below. Figure 7.4 shows the 
averages of scores per interval plotted graphically. 
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Engagement Scale Scores for Study 3 
Condition 3 Construct Interaction) 
Cases 5- 10- '1'5- 20- 25- 30- 35- 40- Average 
mins mins mins mins mlns mins mins mins 
f'ase17 Boy (10-11) ~mex IwiD'5ims {WEl 10 10 10 10 10 10 10 10 10 
f'ase18 Girl (12-14) ~mexlW~Sims (WOEl 8 9 8 6 10 10 10 10 8,88 
fase19 Boy (12-14) 
Comex IWEl'Sims (WOEl 10 10 10 '10 10 10 10 10 10 
fase20 Boy (10-11) [comexLW~'Slms {WOEI 7 5 9 9 10 10 10 10 8.75 
fase21 Girl (10-11) l<:omex'LW~'Sim; eWOEl 8 7 7 9 9 10 10 10 8.75 
fase22~irl (12-1~1, :1 [comex WE>' Sims WE 10 10 10 10 10 10 10 10 10 
Case23 Boy (12-14) 
Comex' (WE)' Sims (WOE) 6 6 7 7 8 8 10 . 10 7.75 
"ase2~(~irg12-1,4l, E) Comex WE Sims WOE 8 5 5 6 7 8 10 10 7.38 
Averages 8.4 7.8 8.3 8.4 9.3 9.5 10 10 8.94 
Total Sum 67 62 66 67 74 76 80 80 572 
Table 7.8: Engagement Scate Scores for Condition 3 (Construct Interaction) 
Average Engagement Scores per Interval for Condition 3 (Construct Interaction) 
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Figure 7.4: Average Engagement Scores Per Interval for Condition 3 (Construct Interaction) 
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iv. Overall Average Engagement Scores Per Interval 
When the averages of engagement scores per interval for each experimental 
condition were put together as in Table 7.9, a graphical representation could be 
seen in Figure 7.5 below. 
.' 
Average Score Every 5-minute Interval 
(to the nearest one decImal elace). . 
Conditions 5- 10- 15- 20- 25- 30- 35- 40- Total Average 
mins mlns mlns mins mins mlns mlns mins Scores 
No Interaction 7.8 6.8 5.5 4.8 2.9 2.5 2.1 1.6 4.22 
Simulation Interaction 7 8 8 9.4 9.5 10 10 10 B.95 
c;;;onstruct Interaction 8.4 7.8 8.3 8.4 9.3 9.5 10 10 8.94 
Table 7.9: Average Engagement Scores Per Interval for 3 Experimental Conditions 
10 
0 9 ~ 
.s 8 
0 
e 7 
~ 
.......... 
0 
u 6 tJ) 
~ 
.. 
u 
5 
tJ) 4 C 
~ 3 E 
~ 
Cl 2 ~ 
Cl 1 c: w 
0 
Average Engagement Scores per Interval for All 3 experimental Conditions 
/' 
-
-
-.... 
~ 
"-
"'-
\ 
, 
2 3 4 5 6 7 
Engagement Scores at Every 5-mlnute Interval 
, 
8 
-+-No Interaction 
___ Simulation Interaction 
-'-Construct Interaction 
Fi9ure 7.S: Average Engagement Scores Per Interval for All 3 Experimental Conditions 
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7.6.2 Engagement Patterns According to Categorisation as in 
Study 2 
i. The lowest level of engagement category 
One of the ways of analysing this category is.'tp look at the findings comparatively 
amongst all the three conditions. Tables 7.10, 7.11 and 7.12 are findings from 
the 3 experimental conditions respectively. It is useful to note that the lowest 
level range for Condition 1 (No Interaction) is from 4/10 to 0/10 that is in the 
disengagement range, whilst the lowest range" for both other conditions, 
Condition2 (Simulation Interaction) and Condition 3 (Construct Interaction) had 
their lowest range from 7/10 to as low as only 5/10 which was not very low and 
in the engagement range. 
Lowest Level of Engagement Scores at Every 5-minute Interval Total 
Engagement Scale Score for Score 
Range = from 4/10 and Condition 1 (No Interaction) for Each 
below 5 10 15 20 25 30 3S 40 Range 
m; min mln mln mln min min min 
n 
4/10 1 " 2 " " " " " 3 
3/10 " 1 " 1 1 " " 1 4 
2/10 " " 1 2 2 2 1 " 8 
1/10 " " " 1 " " " " 1 
0110 " " " " 4 4 5 6 19 
Total Score r,-er Interval 1 1 3 4 7 6 6 7 
Table 7.10: Lowest Level of Engagement Score Category Condltlonl (No Interaction) 
Lowest Level of Engagement Scores at Every 5-minute Interval Total 
Engagement Scale Score for Score 
Range = from 7/10 and Condition 2 (Simulation Interaction) for Each 
below 5 10 15 20 25 30 35 40 Range 
m; min mln mln mln mln min min 
n 
7/10 1 \ " 3 " " " " " 4 
6 10 " 2 " " 1 " " " 3 
5/10 3 I" 1 " " " " " 4 
Total Score nerlnterval 4 2 4 0 1 0 0 0 
Table 7.11: Lowest Level of Engagement Score Category Condition 2 (Simulation Interaction) 
lowest Level of Engagement Scores at Every 5-minute Interval Total 
Engagement scale Score for Score 
Range = from 7/10 and Condition 2 (Simulation Interaction) for Each 
below 5 10 15 20 25 30 35 40 Range 
m; mln min mln min min min min 
n 
7/10 1 1 2 1 " " " " 5 
6/10 1 1 " 2 " " " " 4 
5/10 " 2 1 " 1 " " " 4 
Total Score Derlnterval 2 4 3 3 1 0 0 0 
Table 7.12: Lowest Level of Engagement Score Category Condition 3 (Construct Interaction) 
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ii. The Starting Levels Range Category 
The engagement scores for the first 5 minutes into each of the 3 experimental 
sessions was found to range from as low as 4/10 to highest 10/10. Table 7.13 
below demonstrates the starting levels range for each experimental condition, 
and shows that the scores for all three conditions were high in the engagement 
, " 
zone. 
The Starting Total number for each score 
Engagement Scores for for 
First S-minute Interval 
" 
Conditionl Condition2 Condition3 
10/10 3 1 3 
9/10 - - 3 
8/10 2 3 
-
7/10 1 1 1 
6/10 
- - 1 
5/10 1 3 
-
4/10 1 - -
Average Scores 7.8 7.0 8.7 
Table 7.13: The Starting Levels Range Category for all 3 conditions 
iii. Dips 
Dips are single drops before a rise. These dips are signs of disengagement, an 
engagement score much lower than the ones before and the ones after. Dips 
occur in all 3 experimental conditions. Table 7.14, 7.15 and 7.16 are their 
occurrence for each child in each experimental condition. 
Dips in Engagement Scale , Engagement Scores at Every 5-minute Interval for 
Score I Condition 1 (No Interaction) 
5 10 15 20 25 30 35 40 
min min min min min min min min 
f-ase 1 Boy (10-11) 
Comex (wEi Slmo iWOEI 10 8 2 3 0 0 0 0 
F·oe 2: ~,Irl (10-1~~, E) Icomex WE) Slms WE 8 7 6 6 3 2 2 0 
~ase 3 Boy (10-11) 
Comex(wEi Slms iWOEl 8 7 5 5 2 2 0 0 
Case 4 Girl (10-11) 
k:omex (WOE) Slmo (WOE) 10 10 10 10 10 10 10 10 
r:ase 5 Girl (10-11) 
Comex (WEr Slmo'-lWOE) 7 8 7 9 7 6 5 3 
r--ase 6 Boy (10-11) 
omex (WEi slm;iWOE) 10 6 4 2 0 0 0 0 
~ase 7 Boy (12-14) 
Comex (WEi Simo (WOE) 5 3 4 1 0 0 0 0 
,:ase 8 Girl (12-14) 
Comex (WEi Slms iWOEl 4 5 6 2 0 0 0 0 
Total Score per Interval 0 1 2 0 1 0 1 0 
Table 7.14: Dips as they occur in Condition 1 (No Interaction) 
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Total 
Score 
1 
· 
· 
· 
2 
· 
1 
· 
Engagement Scores at Every 5-minute Interval for 
Dips In Engagement Scale Condition 2 (Simulation Interaction) 
Score 5 10 1S ' 20 25 30 35 40 
min mln mln" min min min mln mln 
~~se " ~,lrWO-l!~, E) omex WE Slms WOE 5 8 7 10 10 10 10 10 
r.:asel0 Girl (10-11) 
Comex (WE) STms (WOE) 8 9 7 9 10 10 10 10 
~~sel~ [~o~)("a-l,"l, E) 
om ex WE STms WE 10 • 10 10 10 10 10 10 F-3se12 Girl (10-11) ',' 
k:omex (WEi Slms (WOEl 7 8 10 • 10 10 10 10 "asel~ (~o~)("a-~"(~ E) 
omex WE Slms WOE 8 9 8 10 10 10 10 10 
ase14 Boy (12-14) 
Comex (WEi Slms (WOEl 8 9 la 10 10 10 10 la 
~~sel~ (~irWO-l,"l, E) 
omex WE STms WOE 5 6 5 8 6 8 la 10 
asel~ (~o~l(12-1,4{, El Icomex WE STms WOE 5 6 7 9 la 10 la 10 
Total Score per Interval 0 1 4 1 1 0 0 0 
Table 7.15: Dips as they occur In Condition 2 (Simulation Interaction) 
Dips In Engagement Scale Engagement Scores at Every 5-minute Interval for 
Score Condition 3 (Construct Interaction) 
5 10 15 20 25 30 35 40 
min mln mln min min min mln mln 
c::ase 9 Girl (10-11) C~mex (WEi Slms"(WOE) 10 la la 10 10 la 10 10 
~ase10 Girl (lO-11) 
Comex (WE1'SIms (WOEl 8 9 8 • 10 10 la la ~~sell ~O~)(10-1,1{, E) 
omex WE Slms WE la la la la la la la la 
~ase12 Girl (lO-11) 
Come.-(WEi Slms (WOE) 7 5 9 9 la la la la 
~ase13 Boy (10-11) 
Come'; LWE:) Slms -(WOE) 8 7 7 9 9 la la la 
ase14 Boy (12-14) , 
k:omex (WE>' Slms (WOEl 10 la la la la la la 10 
~.seI5 Girl (10-11) ! 
Come'; (WE) Slm'-iWOE) 6 6 7 7 8 8 la la 
r.::ase16 Boy (12-14) 
k:omex (WE1'SIms (WOEl 8 5 5 6 7 8 la la 
Total Score er Interval 0 1 0 1 0 0 0 0 
Table 7.16: Dips as they occur In Condition 3 (Construct Interaction) 
iv. Gradual Increase and Gradual Decrease Category 
These engagement pattems are in evidence in different ways in the 3 conditions. 
There is one example of a gradual decrease in Condition 1 (No Interaction) whilst 
there are Single examples of gradual increases in Condition 2 (Simulation 
Interaction) and Condition 3 (Construct Interaction), Table 7.17 shows the 
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Total 
Score 
1 
1 
1 
1 
1 
-
2 
-
Total 
Score 
-
1 
-
1 
· 
· 
· 
· 
gradual decrease in the No Interaction experimental condition. Table 7.18 and 
7.19 show the gradual increases in Simulation Interaction and Construct 
Interaction respectively. 
Gradual Decrease Engagement Scores at Every 5-minute Interval Position of gradual 
Pattern for Con~_itlonl decrease 
No Interaction 
5 10 15 20 .25 30 35 40 
min min min min min min min min 
Case 5 Girl (10-11) 
Comex (WE) Sims Fluctuate - Gradual 
(WOE) Decrease - Mln 
7 8 7 9 7 6 5 3 
Table 7.17: Gradual Decrease Engagement Pattern In Condltlon1 (No Interaction) 
Gradual Increase Engagement Scores at Every S-minute Interval Position of gradual 
Pattern For Condition 2 increase 
LSlmulatlon Interaction) 
5 10 15 20 25 30 35 40 
min min min min min min min min 
Case14 Boy (12-14) Beginning: 
Comex (WE) Gradual - Maximum 
Sims (WOE) B 9 10 10 10 10 10 10 
Table 7.18: Gradual Increase Engagement Pattern In Condition 2 (Simulation Interaction) 
Gradual Increase Engagement Scores at Every 5-minute Interval Position of gradual 
Pattern For Condition 3 increase 
(Construct Interaction) 
5 10 15 20 25 30 35 40 
min min min min~ min min min min 
Case24 Girl (12-14) Beginning: 
Comex (WE) High - Plateau -
Sims (WOEi 8 5 5 6 7 B 10 10 Gradual - Maximum 
Table 7.19: Gradual Increase Enga'gement Pattern in Condition 3 (Construct Interaction) 
v. Plateau 
Plateaus are consistencies in engagement scores, for this research, 3 consistent 
scores in a row. Plateaus occur in all 3 conditions. Tables 7.20, 7.21 and 7.22 
are their occurrences in all the three conditions, No Interaction, Simulation 
Interaction and Construct Interaction respectively. For some children this type of 
engagement pattern tends to occur when they had reached their highest or 
lowest level of engagement, usually towards the end of their session, whilst for 
some they also -seemed to occur a couple of times before they reached their final 
score at the end of the session. 
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EnqaQement Scale Scores for Study 3Condition 1 (No Interaction.> 
Cases 5 10 15 20 25 30 35 40 Total Score 
min min inln min mln min mln min 
~.se 1 Boy (10-11) ~9mex (W~Slms_(WOEl 10 8 2 3 0 0 0 0 1 Plateau 
~ase 2 Girl (10-11) 
Comex (WEj Sims -(WE) 8 7 6 6 3 2 2 0 2 Plateaus 
Case 3 Boy (10-11) 
Comex (WE) Sims (WOE) 8 7 5 5 2 2 0 0 3 Plateaus 
~ase 4 Girl (10-11) , 
Comex (WOE) Slms (WOE) 10 10 10 10 10 10 10 10 1 Plateau 
~.se 5 Girl (10-11) 
Comex (WEj Sims -(WOE) 7 8 7 9 7 6 5 3 -
C.se 6 Boy (10-11) 
Comex (WE) Sims (WOE) 10 6 4 2 0 0 0 0 1 Plateau 
~.se 7 Boy (12-14) 
Comex (WE) Sims (WOE) 5 3 4 1 '() 0 0 0 1 Plateau 
Case 8 Girl (12-14) 
,lcomex (WE) Sims (WOE) 4 5 6 2 0 0 0 0 1 Plateau 
Total Scores of Plateaus 10 Plateaus 
Table 7.20: Plateaus In Condition 1 (No Interaction) 
Engagement Scale Scores for Study 3Conditlon 2 Simulation Interaction) 
Cases 5 10 15 20 2S 30 35 40 Total Score 
min min min min min min mln min 
".se 9 Girl (10-11) 
Comex (WEr Sims -(WOE) 5 8 7 10 10 10 10 10 1 Plateau 
C.se10 Gir~I(10-11) El 
Comex (WE Slms (WOE 8 9 7 9 10 10 10 10 1 Plateau 
".se11 Boy (10-11) 
Comex (WE}Sims (WE) 10 9 10 10 10 10 10 10 1 Plateau 
".se12 Girl (10-11) 
Comex (WE) Slms (WOE1_ 7 8 10 9 10 10 10 10 1 Plateau 
Case13 Boy (10-11) 
Comex (WE)' Sims (WOE) 8 9 8 10 10 10 10 10 1 Plateau 
C.se14 Boy (12-14) 
comex (WE)-Sims (WOE) 8 9 10 10 10 10 10 10 1 Plateau 
C.se15 Girl (10-11) 
Comex (WE) Sims (WOE) 5 6 5 8 6 8 10 10 1 Plateau 
C:.se16 Boy (12-14) 
Comex (WE) 'Sims (WOE) 5 6 7 9 10 10 10 10 1 Plateau 
Total Scores of Plateaus 8 Plateaus 
Table 7.21: Plateaus In Condition 2 (Simulation Interaction) 
Engagement Scale scbres for study 3 Condition 3 Construct Interaction) 
Cases 5 10 15 20 25 30 35 40 
min min mln min min min min min Average 
~.se17 Boy (10-11) 
Comex (WE)Slms (WE) 10 10 10 10 10 10 10 10 1 Plateau 
Case18 Girl (12-14) 
Comex (WE) Sims (WOE) 8 9 8 6 10 10 10 10 1 Plateau 
~.se19 Boy (12-14) 
~omex (WEn'Slms (WOE) 10 10 10 10 10 10 10 10 1 Plateau 
.. ase20 Boy (10-11) 
Comex (WEl'Slms (WOEl 7 5 9 9 10 10 10 10 1 Plateau 
Case21 Girl (10-11) 
c;"omex_{WEl Slms (WOEl 8 7 7 9 9 10 10 10 1 Plateau 
... se22 Girl (12-14) 
Comex (WEi Sims (WE) 10 10 10 10 10 10 10 10 1 Plateau 
".se23 Boy (12-14) 
Comex (WE)-Slms (WOE) 6 6 7 7 8 8 10 10 1 Plateau 
C.se24 Girl (12-14) 
"omex (WE) Sims (WOEl 8 5 5 6 7 8 10 10 1 Plateau 
Total Scores of Plateaus 8 Plateaus 
Table 7.22: Plateaus In CondItIon 3 (Construct Interaction) 
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vii. Maximum 
The highest engagement score of 10/10 is the maximum score of engagement . 
• ,-.1 
Maximum score is the score when the child would not want to stop when asked to 
do so. The score could be seen in all the 3 conditions (Table 7.23, 7.24 and 
7.25) 
EnQaqement Scale Scores for Study 3Condition 1 (No Interaction \ 
5 10 15 20 25 30 35 40 Total Max 
Cases mln min min mln mln min mln min Scores 
"ase 1 Boy (10-11) ~omex (WEj Sims lWOE) 10 8 2 3 0 0 0 0 1 
Fase 2, ~lrl;~10-111 E) 
Icomex WE Sims WE 8 7 6 6 3 2 2 0 -
Fase 3 Boy (10-11) ~omex LWEj 5imslWOE) 8 7 5 5 2 2 0 0 
-
f-Oase 4 Girl (10-11) 
Comex (WOE)- Slms (WOE) 10 10 10 10 10 10 10 10 B 
Case 5 Girl (10-11) ~omex LW.:} 5ims '(WOE) 7 8 7 9 7 6 5 3 
-
f-Oase 6 Boy (10-11) ~omex (WEjsims-{WOE) 10 6 4 2 0 0 0 0 1 
~ase 7 Boy (12-14) 
Comex (WEi Sims (WOE) 5 3 4 1 0 0 0 0 -
~ase 8 Girl (12-14) 
Comex (WEf Sims (WOE) 4 5 6 2 0 0 0 0 -
fr0tal Max Scores per Interval 3 1 1 1 1 1 1 1 10 
Table 7.23: Maximum score In Condr~10n 1 (No Interaction) 
Enga~ement Scale Scores for Study Condition 2 (Simulation Interaction) 
5 10 15 20 25 30 35 40 Total Max 
Cases min mln mln min mln min mln mln Scores 
<;ase 9 Girl (10-11) " 
Comex (WEi-Sim"-~(WOE) , S 8 7 10 10 10 10 10 5 
<;asel0 Girl (10-11) I 
Comex (WEf Sims.{WOE) 8 9 7 9 10 10 10 10 '4 
Casell Boy (10-11) 
Comex (Wi'l-5ims (WE) 10 9 10 10 10 10 10 10 7 
Case12 Girl (10-11) 
Comex (WE)- 5ims (WOE) 7 8 10 9 10 10 10 10 5 
Case13 Boy (10-11) 
Comex (Win"Sims (WOE) 8 9 8 10 10 10 10 10 5 
/:ase14 Boy (12-14) 
Ioomex (WE>" Sims (WOE) 8 9 10 10 10 10 10 10 6 
/-ase15 Girl (10-11) 
Comex (WEi Sims (WOE) 5 6 5 8 6 8 10 10 2 
Fase16 Boy (12-14) ~ome";lWE)'Sims (WOE) 5 6 7 9 10 10 10 10 4 
Total Max Scores per Interval 1 0 3 4 7 7 8 8 38 
Table 7.24: Maximum score In Condition 2 (Simulation Interaction) 
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Engagement Scale Scores for Study 3Conditlon 3 Construct Interaction 1 
5 10 15 20 25 30 35 40 Total Max 
Cases mln min min min min min min min Scores 
Case17 Boy (10-11) 
Comex (win-Slms (WE) 10 10 10 10 10 10 10 10 8 
~aselB Girl (12-14) 
"omex (WE) slmsiWOE) 8 9 8 6 10 10 10 10 4 
~ase19 Boy (12-14) ~omex (WE)SlmS (WOE) 10 10 10 10 10 10 10 10 8 
~ase20 Boy (10-11) 
Comex (wEf5Ims-{WOE) 7 5 9 9 10 10 10 10 4 
~ase21 Girl (10-11) 
Comex (WE) Slms (WOE) 8 7 7 9 9 10 10 10 3 
~ase2~ (~ir~)(12-1~ll :) 
omex WE Slms WE 10 10 10 10 10 10 10 10 8 
~ase23 Boy (12-14) '. 
Comex (Wlh' Sims (WOE) 6 6 7 7 8 8 10 10 2 
~ase24 Girl (12-14) 
Comex (WEf Sims (WOE) 8 5 5 6 7 8 10 10 2 
Total Max Scores per Interval 3 3 3 3 5 6 8 8 39 
Table 7.25: Maximum score in Condition 3 (Construct Interaction) 
viii. The Ending Levels Range 
The engagement scores range for the ending levels category for all 3 conditions 
could be demonstrated in Table 7.26 below. All children end in only one score, a 
score of 10/10, in the two conditions of Simulation and Construct Interaction. For 
Condition 1 of No Interaction however the ending is varied some endings with 
zeros whilst one has a 10/10 and another a 3/10. 
The Ending Total number for Total number for Total number for 
Engagement Scores each score each score each score 
for for for for 
The Last 40-minute Condition1 Condition 2 Condition 3 
Interval No Interaction Simulation Construct 
Interaction Interaction 
10/10 ' 1 8 8 
9/10 ,- - -, 
8/10 - - -
7/10 - - -
6/10 - - -
5/10 - - -
4/10 - - -
3/10 1 - -
2/10 - - -
1/10 - - -
0/10 6 - -
Average Scores 1.6 10.0 10.0 
Table 7.26: The Ending Levels Range In all 3 conditions 
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7.7 Data Analysis 
A description and <;lnalysis of engagement patterns by score at every 5-minute 
interval was made based on the three conditions given to the children: no 
•• -1 
interaction, simulation interaction and constrUct interaction. The .analysis tests the 
impact of these three conditions on engagement. 
In order to understand the engagement phenomenon the analysis is best 
discussed by examining a number of forms of data from each experimental 
condition. Some of the forms were: 
• The engagement pattem of each child at the two extreme ends of the 
sessions 
o The 1st interval, that is, after 5 minutes into the game. 
o The final interval, that is, after 40 minutes into the game. 
• Engagement patterns of every individual at eventful intervals of each 
experimental conditions from the 1st Interval to the Final Interval 
• Individual case examples for each experimental condition to exemplify 
issues 
• Comparing engagement patterns according to characteristics grouped and 
described in Study 2 for each experimental condition on issues of 
similarities and differences as they arises. The characteristics previously 
categorised were: 
o Low levels of engagement 
" 
o The starting levels range 
I 
o Dips 
o Gradual increase and gradual decrease 
o Plateau 
o Maximum 
o The ending level range 
7.7.1 Analysis of Findings of No Interaction 
Before analysing the findings in this experimental condition of No Interaction it is 
useful to recapitulate the purpose of doing the experiment. The purpose was to 
find out whether no interaction could mean no engagement. Could the findings 
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support the hypothetical statement that says the more interaction, the more 
engaged, less interaction, the less engaged, no interaction means no 
engagement? Could design features in the multimedia create a form of 
engagement even when there is no opportunity for interaction? 
When analysing Table 7.9 it could be seen that the average engagement scale 
scores for the session on No Interaction is '4.22. This score clearly shows that 
the children were in the lower end of the engagement scale scores. Therefore, 
this session's interaction effect is a disengagement effect. The answers as to 
what degree, when, where and why could be seen as the scores are traced in the 
graphs plotted in Figure 7.2. A closer analysis is best described using factors as 
below. 
a. Engagement Pattern at 1st Interval CS-minute) and Final Interval C40-
minute) for No Interaction 
The engagement pattern of each individual for this experimental session is seen 
in Figure 7.6 and 7.7. 
The 1st Interval (S-mlnutel for Condition 1 (No Interaction) 
Case 1 to Case 8 
10 10 10 
S 10 
'" 
9 
e 8 0 
u 7 U) I" ~ 6 : 
" -;;", , [Cl No Interaction I .)l~ 5 , 
~ 4 ; c 
~ 3 E 
~ 2 Average Cl 
~ 1 Engagement Cl 
c 0 Score = w 7.75 1 2 3 4 5 6 7 8 
Case 1 to Case 8 
Figure 7.6: Engagement at 1st Interval (S-mlnute) of No Interaction for all 8 children. 
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The Fln.llnterval (40'mlnute) for Condltlonl (No Interaction) 
Case 1 to Case 8 
. ,.1 
l! 10 
0 10 
e 9 
0 B 
" 7 III 
.!! 6 !040.mlnute! ~ 0 5 .)l~ 
4 "'" ~ 
c 3 m H: Average E 2 Q .n n n Engagement Cl 1 ~ 0 Score = Cl 1.625 c 
w 1 2 3 4 5 6 7 B 
Case 1 to Case 8 
Figure 7.7: Engagement at Final Interval (40-minute) of No Interaction for all 8 children. 
From the graphs it could be seen that the children's highest scores were at the 
beginning of the session 7.75 and later plunged to the lowest scores of 1.625 
at the end of the session, This Situation just exemplifies the fact that this 
condition of no interaction indeed has affected the engagement patterns of the 
children, The fall does indicate a disengagement effect. However, it does not 
cause disengagement to all children. Therefore the hypothesis that states more 
interactivity more engagement, less interactivity less engagement and no 
interactivity non-engagement does not necessarily work for some children. 
Further analysis had to be made to find out why. 
i 
b. Engagement Scores for Individual Cases from 1st to Final Interval for 
Condition 1 (No Interaction) 
A closer look at the data may indicate a better description of what exactly 
happened to the children as they go through the session from the 1st interval to 
Final interval. Analysing Figure 7.8 below has revealed some interesting findings. 
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Engagement Scores for Individual Cases per Interval Condition 1 (No Interaction) 
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Engagement Scores for Every 5~mlnute Interval 
!l Case 1 
.Case 2 
o Case 3 
o Case 4 
• Case 5 
cease 6 
.Case 7 
oCase 8 
Figure 7.8: Engagement Scores for Individual Cases from 1st to Final Interval of No Interaction for all 8 
children. 
From it could be analysed that 4 out of 8 of the children simply became 
"diSinterested" or "disengaged" half way through the seSSion, leaving 3 more still 
involved to some degree at this point, and lout of 8 who remained fully engaged 
till the end of the game. From the interviews it was apparent that the variations 
in engagement patterns were affected by the Individual's history. The findings 
convey evidence of individuality in engagement pattern for each case or subject 
under study. The children have individualised past experiences and characteristics 
and this in some way influenced each engagement pattern. This shows that there 
are other factors rather than design features that have some influence on these 
scores. 
Some factors that have made\these children place high scores in their initial stage 
of the session could be factors that come from within themselves whilst some 
i 
from without. Some of the factors that come from within could be, for example, 
factors affecting the intrinsic motivation of wanting to learn and to know more or 
the thirst of just simply trying to satisfy curiosity. Whilst factors from without 
could be factors about, for example, word semantics of the connotation of the 
word "game" to be associated with the "play" and "fun" phenomena. 
For example, as the researcher introduced the CD to the child, the word "game" 
was incorporated because the multimedia CD is a game CD. As games inspire 
children, the word automatically triggered the child's interest; and they expected 
the CD to be "something we can play with". However, as the child continued 
playing the condition of no interaction the engagement scores changed and for 
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most it reached its lowest pOint of no engagement at 0 /10 especially towards the 
final stage of the session. As children differ some reached fast disengagement 
whilst others even stayed engaged to the end. 
c. Individual Case Examples 
• 1o ,' 
A clearer picture of engagement patterns "in the session under study is best 
obtained by looking at individual case examples. Below are descriptions of some 
of them. 
Case 1 of Study 3 (No Interaction) 
Case 1 is a boy in an age group of 10-11 years old. He had some experience with 
computer games but has not played The Sims before. Having been given an 
introduction to The Sims, the child was told not to do anything but to watch. He 
was told neither to touch the keyboard nor to move the mouse. He was just to sit 
still and watch what is on the screen and place his feelings about it at that time 
on the engagement scale of 0 to 10 of the smiley face. Figure 7.9 below shows 
his pattern of engagement from the 1st 5-minutes of the game to the erid of the 
game. The figure shows evidence of the high expectation the boy had of the 
game at first and how it deteriorates as time goes by. 
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Case 5 of Study 3 (No Interaction) 
However, not all children reacted the same way. Figure 7.10 shows an example 
of a girl (Case 5). The figure shows a slightly different pattern of engagement. 
The girl is in the age group of 10 to 11 years old. She had some computer games 
experience but none of The Sims. The girl started off her first interval by marking 
at a lower value of 7 for her engagement scores but fluctuated for 20 minutes 
before declining. Even though the condition set for'her does not allow her to do 
anything she still has hopes of getting something from the session. At times, the 
portrayal on the screen amazed her, whilst for most times she looked in despair. 
When asked about her reaction to the game she had this to say"... I didn't 
expect it to be like this .. .! thought it is a game but you just watch. It is just like 
watching TV ... I prefer watching TV better ... " When asked why she placed a higher 
score at some places, she said, " ... The people did something silly .. .like playing 
with ants ... its funny ... " The engagement pattern for the whole session for this girl 
is in Figure 7.10 below. 
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Case 4 of Study 3 (No Interaction) 
To add to the diversity there was the isolated case of a child's engagement 
pattern of girl (Case 4). The child is from the same age group as the two cases 
mentioned above, that is, in the age group of 10 to 11 years old. The only 
difference between this child and all other children in this research is that this 
child had no experience with computers. 5ne had never played any game with 
computers before. However, she is quite familfar with movie and music COs. 
During the session with her, it was observed that she was having quite an 
awkward time with the mouse even though she 'was very keen to use it. The 
researcher had to stop her many times from touching the mouse. Even when she 
tried she seems to lose the pointer and felt anxious about it. It was quite 
sometime before the researcher could calm her down and concentrate on the 
experiment of no interaction. 
This girl placed a 10/10 score for the whole 40-minute session. When asked what 
she thinks about the CD, she says she likes it. When asked why she said, " ... 
don't know I just like it" When asked to relate the story in the game she could not 
remember much " ... something about a family I think", When the researcher asked 
her whether she expected the game to be in this way, she looked confused. When 
asked whether she had played any computer game before she said "No" and 
whether she had any experience with computers, she said, "No ... never used one 
before ... I have seen my mum use it for her work but we are not allowed to touch 
it." When asked what does she thinks about the game she said, "I like it" When 
asked whether she thinks that this is a game, she said, "yes" 
\ 
Through further discussions the researcher found that the girl actually had no 
! 
idea about electronic games either on computers or play stations. This is her first 
encounter and to her if this is how an electronic game is to be played, i.e. just to 
lay back and watch, then that is what it should be and she liked it. Since she had 
no experience with input devices that are associated with computers and play 
station games like joysticks, the mouse, etc. she was actually pleased just having 
to sit still and watch. 
However, she was rather inquisitive about the presence of the input devices. She 
had seen her mother using it for word processing but had no idea how it could be 
used when playing a game on a computer screen. This case has shown that 
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learned experiences or previous knowledge have great influence on children's 
behaviour with computer applications. 
A child might be curious about all the gadgets in front of them but if he or she 
has not had any experience in using them before it would be difficult for the 
individual to associate it with screen play. 'Since this child loves movie CDs her 
passion is transferred to this session when the child is not allowed to interact but 
just to watch the game on the screen. Therefore she was engaged the whole 40-
minute of the game. 
d. Conclusion for Condition 1 (No Interaction) 
This condition was indeed disengaging to the children, to some but not to all of 
them. Condition 1 was conducted to study this disengagement effect. Further 
analysis of the findings has given rise to issues about the different points of 
reaching the level of disengagement amongst the children. From Figure 7.8 4 of 
8 individuals reached a level of none engagement at a much earlier time then 
others, that is, after playing the game for about 25 minutes. The four indiViduals 
that reached their level of disengagement after 25 minutes into the game actually 
left the session before it ended. 
When they were asked why they left they said, "This is not a game ... there is 
nothing to play with ... you cannot touCh anything ... just watch ... its boring ... " One of 
the children had this to say, " ... 1 have seen this type of game before ... 1 have 
.seen a demo once of a Microsoft Simulator ... you just see how a pilot moves the 
plane or something ... you could not touch or do anything ... but it was just for a 
short time .. .! don't mind it rElally but this one ... is too long. I would rather play 
something else ... " One of them [who left the session said, "I prefer to watch TV or 
a cartoon ... you don't have to do anything but there is a story or something you 
can watch which is much more interesting." 
7.7.2 Analysis of Findings of Simulation Interaction 
The purpose of this experimental condition was to find out whether simulation 
interactivity, one of the factors that seemed to engage children in Study 2 was 
really engaging. If this type of interactivity by itself could cause an engagement 
effect, the findings will reveal at what level, where, when, how and why. 
When analysing Table 7.9 it was found that the overall average engagement 
score for Condition 2 (Simulation Interaction) is 8.9S. This score clearly shows 
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that the children were engaged in this session. This score is in the higher range 
engagement scale score, 5/10 and higher to highest 10/10. Therefore, this 
session's interaction effect is an engagement effect. The engagement effect for 
this session is as in Figure 7.3. 
a. Engagement Pattern at 1st Interval' CS-minute) and Final Interval 
C40-minute) for Simulation Interaction 
The analysis of the simulation condition is best discussed by comparing both not 
only the extreme ends but also within the sessions. This Is because there are 
important events happening during sessions. 
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From Figure 7.11 and Figure 7.12 it is obvious that overall the children's 
highest scores were 10 and were at the end of the session. Not one child in this 
session placed less than 10/10 at the last interval. All 8 children reached their 
maximum satisfaction at the last interval and therefore this interaction gives an 
engagement effect. 
. .' 
In Figure 7.11 it could be seen that all the 8 subjects seemed to place their 
scores between the ranges of 5/10 to 10/10 in the first five minutes. The two 
most common scores are 8/10 and 5/10. The average score for Simulation 
Interaction for the first 5 minutes of the game is 7.0. 
b. Engagement Scores for Individual Cases from 1st to Final Interval for 
Condition 2 (Simulation Interaction) 
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Looking at the scores of individual children in Figure 7.13, the pattern shows 
that most of these children go through fiuctuating experiences from one interval 
to another. The average score for all the 8 children for Simulation Interaction at 
the first 5 minutes into the game of 7.0 is surprisingly lower than that of the 
session on No Interaction. 
These children were given the live simulation mode and they went straight into a 
"playing" mode. The moving characters on the screen seemed somewhat anxiety 
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provoking to some children. Some found it slightly confusing as to where to watch. 
first. The children were briefed about the indicating index by which they were to 
control the characters. Their aim was to act so that the indicator for hunger, 
bladder, comfort, social relationship, etc. did not go from green to red. If the child 
was in a situation where the indicator wentgreen to red, the child had to act to 
correct this. So in this session one could ·see the "roller coaster effect" where 
sometimes the child seemed happy to be in 'control but at other times seemed 
lost and wanting to give up. 
From Figure 7.13, some children (3 of the 8 subjects Case 11,12 and 14) in this 
session had reached the top level of satisfaction by the 3,d interval, after going 
through about 15 minutes of the game. However, only 2 (Case 11 and 14) of the 
3 sustained this engagement effect till the end of the game, Case 12 experienced 
a dip, a single drop before a rise back again to the maximum, at the 5th interval 
(25 minutes) of the game. These occurrences of getting to the top and 
experiencing several dips before a rise that was sustained to the end of the game 
happened with some other cases too. Only after 35 minutes (7th interval) into the 
game did all 8 children reach the maximum level of engagement with no further 
dips (Figure 7.13). 
From the differences in performance of the individuals within the two extreme 
ends of the session it could be said that the engagement pattern of these 
individuals is not consistent throughout. Some shows "signs of disengagement" 
even after at one time they had already reached a maximum. When an interview 
was conducted it was seen that some individual performances were influenced by 
the previous experience they ~ad had with the game. 
c. Individual Case Examples 
A more detailed account of the isolated cases in this condition could be discussed 
as individual case examples. 
Case 11 of Study 3 (Simulation Interaction) 
One of the boys that had previously played the game was surprisingly 
"disengaged" after playing about 10 minutes into the game. In the interview he 
reported that, even though he had encountered the game before, he found 
himself a bit lost after 10 minutes into the game. "I do not know who these 
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people are ... whether they have got a job, how many are they, how many boys 
and girls, man or woman ... I thought at first I know the game but after a while I 
got confused." Figure 7.14 shows the engagement pattern of Case 11. 
The engagement pattern outlined could give us an indication as to the importance 
of creating and ownership in game play'.: When the researcher created the 
characters in the game for them, the children do not know what to expect of 
them. Therefore, even though this child had some experience in The Sims he felt 
lost and anxious after 10 minutes into the game .. As he began to know more 
about the characters he was able to control it better and therefore got very 
engaged and did not want to stop. He reached his maximum score of engagement 
at the 3,d interval, that is, 15 minutes into the game. 
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Case 15 of Study 3 (Simulation Interaction) 
There is the only child that differed to the pattern of engagement shown by the 
other 7 subjects. The average engagement score of 7.25 for this girl is the lowest 
compared to the others. Even though the other 7 do show some signs of 
fluctuation they all reached their level of maximum engagement after 25 minutes 
into the game as could be seen in Figure 7.13. However, this child had quite a 
struggle and her pattern fluctuates all through the session until she reached the 
7th (35 minutes) when she reached her maximum level of engagement and 
sustained it to the Final Interval. Her performance is presented in Figure 7.15 
below. 
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The pattern of engagement in this case is more of a "roller coaster". She started 
at quite a low score of 5/10. From 10 minutes to about 30 minutes she was very 
mixed in her feelings about the game. The video showed that this child was quite 
agitated at times. She often looked lost and confused. Only after about 35 
minutes did she became fully involved in the. game . 
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During the final period she looked more relaxed and seemed more pleased. When 
asked to stop she had this to say, " Please let me play some more. I just know 
how to play this game just now. I just did not know what to do before 
this ... please, please ... let me play!" This girl had faced a period of overloading for 
the first 30 minutes of the garjle. She became more relaxed towards the end of 
the game, as she has now b'een able to be in control and wished for more time so 
that she could enjoy it further. 
When asked about the reasons why she placed low marks she said, "I did not 
know what to do, really .. ," 
I put high when I could control it but sometimes there is so much to do 
.,.the boy refused to go to school because he is hungry but there was no 
money to buy any food ... I try to make it stop but it could not ... the boy 
became very angry .. .1 panicked ... erghh its frustrating ... " The researcher 
then asked, "Why did you want to still play the game then?" The child 
replied, " ... You know, after sometime I begin to know how to play it but 
you asked me to stop ... " When asked why she did not continue much 
longer when given the chance to play, she said, " ... At first I thought I could 
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solve it but it looks hopeless ... I give up" The reason is "I don't know 
where to get them more money ... it becomes too complicated!" 
When asked whether she would like to play this game another time she said, 
" ... Now that I know how to tell them what to do 1 think it would be interesting." 
Once they have acquired the skills, children seem to become more engrossed and 
therefore more engaged. . " 
d. Conclusion for Condition 2 (Simulation Interaction) 
It is obvious that Condition 2 (Simulation Ir:teraction) has provided an 
engagement effect for the children. The interaction enabled them to control the 
lives of the characters. However, there were some difficulties. The sense of being 
overloaded had some effect on the engagement pattern of some of the children 
especially at the beginning of the sessions. Some individuals experienced more 
than one single dip giving a roller coaster effect. The interviews also gave 
evidence that previous experience of The Sims could affect the engagement 
pattern, a finding similar to Condition 1 of No Interaction. 
7.7,"3 Analysis of Findings of Construct Interaction 
To recapitulate, the purpose of this experimental condition was to see if construct 
interaction engaged the children. Could this type of design feature, if done in 
isolation, that is, having only the "create, construct, build, buy and decorate" 
mode of the application to "play" with, engage children. 
From Table 7.9 the overall average engagement score for Construct Interaction 
is 8.94, very slightly lower than the result for Simulation Interaction but 
definitely in the higher rank of the engagement scale scores. This score clearly 
shows that the children were engaged in this session. , 
a. Engagement Pattern at 1st Interval (S-minute) and Final Interval 
(40-minute) for Construct Interaction 
The engagement pattern of the children for Condition 3 (Construct Interaction) is 
best described by looking at the graphs in Figure 7.16 and Figure 7.17. From 
Figure 7.16, the number of children that placed a starting level of 10 in this 
condition is the same as that of Condition 1 of No Interaction, (3 out of 8 
children), compared to Condition 2 (Simulation Interaction), which had only one 
child that placed a high score of 10 at the beginning interval (5 minutes into the 
game). However, the engagement pattern in this condition (Figure 7.17) had a" 
228 
similar ending to that of Simulation Interaction, that is, all 8 subjects in both 
conditions reached their maximum level of engagement at the end of the session. 
These findings gave an indication that both the construct and simulation 
conditions led progressively to higher engagement scores. 
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A closer observation of the overall engagement scores of individual cases for this 
condition will tell us more about engagement issues. 
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b. Engagement Scores for Individual Cases from 1st to Final Interval for 
Condition 3 (Construct Interaction) 
It is interesting to note that there are also some eventful patterns in this 
condition as to that in Simulation Interaction. Therefore the analysis for this 
condition of Construct Interaction should alsC! be based on events between two 
extreme ends, that is, within the first 5 minu'tes interval into the game and the 
final 40 minutes into the game. 
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Even though there were children who placed a high score at the initial Interval in 
\ 
this session, their engagemel]t pattern were surprisingly different to that of 
I 
children in the other conditions: All the 3 children that placed the maximum score 
of 10 remained and sustained the score throughout the whole 40 minutes into the 
game (Figure 7.18). None of them sink to a lower level. An analysis according to 
cases would give a better scenario of why the performances were such. 
c. Individual Case Examples 
Case 22 of Study 3 (Construct Interaction) 
One of the 3 children who placed a maximum level of engagement at the initial 
stage was Case 22, a girl, aged between 12 a~d 14 who had played The Sims 
before. This child knows how to use the operation tools to create a house and 
decorate. There was not much explanation to be made. She was very eager to 
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start the session from the very start. She built a house and decorated it. A cheat 
was added to give the children in this session an unlimited supply of money. 
Since the child had no worries about not having enough money, she just 
continued to build and build. She was therefore fully happy and engaged the 
whole session. 
. ,. I 
This case has shown how skilled users, familiar with the details of the game, can 
reach a level of maximum engagement very quickly and sustain it. However, 
previous experience in other forms of game could ~Iso have some influence when 
it comes to playing The Sims. Two from the 3 children mentioned that had 
reached their maximum level of engagement from the very start into the game, 
have lots of other game experiences. It took only a little while to teach these 
children to use the tools to construct. These children stayed at the maximum 
level of engagement throughout the session. 
However, a child with little experience in computers and no experience in The 
Sims displayed a different pattern when performing in this session. Figure 7.19 
below shows an example of a case, Case 24, where a child had no experience in 
using these tools of operation. 
Case 24 of Study 3 (Construct Interaction) 
Figure 7.19 is from Case 24 of Study 3 in the Construct Interaction condition. 
This girl is in the age group of 12 -14 years. She had no experience in playing 
The Sims. The researcher took quite a while to teach her to use the operating 
tools in this session. As soon as she was left to play the game alone she found 
herself struggling to cancel a s,tep she had made. 
Her initial high score of 8/10 at the first 5 minutes into the game dropped to 
5/10. It remains the same for another 15 minutes into the session. She picked up 
her skills slowly and finally reached a high level of engagement after 35 minutes 
into the game. When asked about her difficult moments, she said, "When building 
the house, I do not know which tools to use ... the fence one is very difficult ... so 
hard to cancel, the undo sometimes do not work ... I had to try one by one." From 
the figure above it is clear that this child's level of engagement increased 
gradually. She reached her level of maximum engagement after a lengthy 
leaming process. 
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d. Conclusion for Condition 3 (Construct Interaction) 
This condition has given an engagement effect to the interactive activities of the 
children doing the session. The average engagement scores per individual were 
within the higher rank engagement scale scores. All the subjects reached the 
maximum level of engagement after 35 minutes into this session just as in 
Condition 2 of Simulation Interaction, Figure 7.18 above. 
On the whole the subjects in1this session have more eventful performance than 
the other two sessions. Figure!7.20 shows 4 examples out of the 8 subjects that 
have more turbulent graph representation than those in the other two sessions. 
This kind of pattern signifies the complexity of the tools of operation as compared 
to Simulation Interaction. 
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However, once the user had acquired the skill to use these tools their 
performance and engagement scores remain the same to the end of the session. 
One of the subjects, Case 22, had played this game before and when asked to 
play this game placed a maximum level of engagement throughout the 40 
minutes into the game. This child did not sink back, as did the child in the 
Simulation Interaction Case 11 in Figure 7,14, where the child had experiences 
in The Sims but still when playing on the session had times where he was 
"disengaged". The probable explanation for this is the difference between 
simulation and construct interaction, 
, 
Construct Interaction requires the cognitive application of spatial intelligence. The 
child had to visualise the building or house he or she wanted to create and use 
appropriate tools to do the task. The knowledge of building from a floor plan and 
layout is not an obvious convention. Things like this need to be learned and 
experienced. So we find most of these children had very little idea where to start 
in this session, for example: which tools to use and for what purpose, where to 
begin e.g. the roof, the floor, or the fence? etc. However, once these skills have 
been acquired it stays with the child like skills in riding a bike, swimming, etc. 
In Simulation Interaction the skills that had to be acquired were not only of motor 
skills but also mental skills. The children were given a family to manage and they 
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had to learn about them and respond appropriately to their needs. They had not 
created the characters and they did not know what to expect of them. Even if 
they had played the game before there was a lot of new learning needed to 
understand this particular family. 
In the session on Construct Interaction the'o'nly' skills they needed to learn was 
the operation of the tools. Once these skills' were acquired the task remained 
consistent and the same on whatever occasion. The only problem with this 
interaction style is that, the child had to learn to master it first, and this has a lot 
to do with indiVidual capabilities and previous ex·perience. Some children with 
much experience of games of this type could acquire the skills before the first 5-
minute interval was reached. Others struggled like Case 24 in Figure 7.19, one 
of the 5 children who had a turbulent pattern during the course of the session. 
Therefore from this session it could be concluded that even though the skills to 
operate the tools are more difficult to acquire, they tend to be generalisable or 
almost the same in nature of operation throughout and therefore make less 
demand in the child. The child is able to reuse the skills in different situations and 
different places. There was no immediate effect of using these skills on the 
characters in the game because in this session they are just to creating and 
building and they never reached the stage of finding out what happened after the 
creation was completed. 
7.8 Discussion 
7.8.1 Introduction 
Initially, the researcher beli:~ed that in all forms of computer application the 
design elements must allow usbrs to interact with the system. Any form that did 
not is doomed to fail. From the literature the existence of interactivity is so 
important that initially the research hypothesises was that level of interaction 
correlates directly to level of user engagement. In other words, high level of 
interactivity gives high level of engagement; low level of interactivity gives low 
level of engagement. But the findings in Study 1 (The Pilot Study) and Study 2 
(The Engaging Multimedia Experience) gave new insights into what engagement 
really means. There is more to it than just the number of interactive design 
features that could cause engagement. 
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Being engaged in multimedia application is not only about the presence of 
interactivity but also the types of interactivity that the multimedia possesses, the 
most prominent from Study 2, being simulation interactivity and construct 
interactivity. It has also got to do with the factors that are intertwined and 
inseparable in. design features like: immediacy; a feature that gives immediate 
feedback involving the dynamics when an input devices are used like relating the 
movement of the cursor with that of the m6use; feedback involving outcomes 
from inputs according to timescale whether immediate or delayed received from 
the actions given during the course of interaction; ~oals either directed (as set by 
the designer) or undirected (as set by the user). 
This study, Study 3, was conducted to examine the effect of the two distinctive 
interactive design features Simulation Interaction and Construct Interaction. If 
these features were the catalyst to increase levels of engagements when they 
were all bundled up together, what happens if these features were examined 
separately? Could the features still cause engagement? At what level is one better 
or worse than the other? Are there similarities or differences? And if there was no 
interaction at all, does it make a difference? What was the engagement effect, for 
how long, when, where, and why? 
7.S.2 Significant Difference 
A Kruskal - Wallis test was performed in the rating scales for the three conditions 
and confirmed that there was a highly significant difference between no 
interaction and Simulation interaction, a high Significant difference between no 
interaction and construct interaction, and no significant difference between 
simulation and construct interilctions. Details are in Appendix A 
7.S.3 Triangulation Analysis 
There are occurrences of ceiling effects in the patterns of engagement for this 
study. Whenever a non-sensitive aspect of the scale was encountered a 
triangulation method of analysis using video recordings and interviews was used. 
7.S. 4 Comparing Engagement Patterns amongst Conditions 
When comparing the scores and the pattems of average scores amongst 
conditions it could be seen that Simulation Interaction and Construct Interaction 
seemed to lead to very similar engagement effects. The differences between the 
pOints of averages were just 0.01, Condition 2 (Simulation Interaction) 8.95 and 
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Condition 3 (Construct Interaction) 8.94. Therefore it could be concluded that 
these two design features have (to some extent) given an equally engaging effect 
on the interaction. No Interaction was hypothesised to have the lowest 
engagement effect, well below the engagement ranking scale of 5/10. The results 
showed that Condition 1 (No Interaction) did have a disengagement effect of 
4.22. . " 
Why do simulation and construct interactivity have.!=ngagement effects? The most 
probable reason for the success of simulation interaction is that this type of 
interaction gives a child a sense of play. Moving objects and animations have 
been shown to attract children to this kind of media and the findings in this 
experiment verify that this is true. However, to be able to create something of 
their own is also important and construct interaction is also an interaction that 
gives these opportunities and gives an engagement effect. Even though the No 
Interaction condition gave an overall disengagement effect, the scores reveal that 
some children were still engaged by it. 
For all the conditions, initial intervals scores show that the game managed to 
captivate the children's attention, and inspired them to give high expectation 
scores after the first 5 minutes, including the No Interaction condition. The reason 
for this could be the same to that of the one mentioned earlier, that is, the child 
was attracted to the animation in the game and was excited about it thinking that 
they will be able to "play" with it. When the child found that they could not 
interact with it the average scores dropped drastically and were low after 40 
minutes into the game. Close't analysis into categories will give a clearer picture 
, 
into the patterns of behaviour according to conditions. 
a. The lowest level of engagement category 
Comparing the 3 tables, Table 7.10, 7.11 and 7.12 has shown that how 
Condition 1 (No Interaction) has indeed given a disengagement effect by having 
the lowest level ranging from 4/10 to 0/10. In comparison, Condition 2 
(Simulation Interaction) and Condition 3 (Construct Interaction) have their lowest 
scores ranging from 7/10 to 5/10, and indeed in the upper half of the 
engagement scale. There are more scores of this level in the No Interaction 
condition (35) compared to Simulation and Construct Interaction, (both at 11). 
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b. The starting levels range category 
From Table 7.13 the starting levels were from as high as 10 to as low as 4. 5 of 
the 8 children in the No Interaction condition placed their starting scores at the 
upper end of the engagement scale score from 8/10 to 10/10. 6 of the 8 children 
in Construct Interaction condition places their starting scores in this range too . 
. ,.' . 
The Simulation Interaction condition has 4 'in this upper end. This finding is 
. . 
simply saying there is something about the effect of seeing moving objects on the 
screen for the first time that has contributed to this finding. Seeing moving 
objects at the beginning tends to give children <,Ind adults too, some kind of 
stimulus. As one of the children put it " ... You sort of don't know where to look at 
first ... " 
c. Dips 
Table 7.14, 7.15 and 7.16 give the occurrence of dips for each child in each 
experimental condition. Dips tend to signals some anxiety or uncertainty. From all 
the 3 conditions, Simulation Interaction conditions scored the highest of 7.0, 
followed by No Interaction conditions of 5.0, whilst Construct Interaction had the 
least 2.0. From these scores it could be said again that moving images do cause 
some form of instability to engagement patterns because both conditions, 
Condition 1 (NO Interaction) and Condition 2 (Simulation Interaction) have 
moving images in them. Another factor could be because of the elements of being 
in control in the Simulation Interaction condition especially when the characters 
created were not the ones they created themselves. It brings in the feeling of 
uncertainty, e.g. the new boss's feeling when first taking charge of an already 
established firm. There is always the question of "Am I doing the right thing?" 
Even though the objects are 'moving, the anxiety is less in Condition 1 (No 
Interaction) because the child was there only to look at things. The anxiety might 
come from the feelings of "what happens next". Such feelings were absent for 
most children in the Construct Interaction condition because the children were 
just creating and decorating things. Their excitement is to see a finished product 
and that will never be reached because as creators and designers humans often 
never seem to be satisfied. 
d. Gradual increase and gradual decrease 
Table 7.17 shows the gradual decrease in No Interaction experimental condition. 
Table 7.18 and 7.19 are the gradual increases in Simulation and Construct 
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Interaction respectively. These patterns show signs of slow deterioration or 
improvement. Gradual decrease shows signs of an increasing tendency to be 
disengaged and gradual increase signs of being more engaged. In the No 
Interaction condition the gradual decrease pattern for this study seems to lead to 
total disengagement. For the Simulation and Construct Interaction gradual 
increase seemed to suggest improvement in :skills of "play": e.ither the skills of 
being in control of the simulation; or the skills to use the operative tools to 
create, build and decorate as in the construct condition. For this study gradual 
increase, led to engagement levels up to a maximum, where they are so 
engrossed and do not want to stop even when asked to do so. 
e. Plateau 
Closer observation of these plateau patterns seemed to suggest that the children 
are concentrating on something: either trying to acquire a certain skill or task 
(e.g. building a fence, layouts, f1oorings, etc) within the three intervals of 
construct interaction; or doing repetitive tasks or mundane things (e.g. take a 
shower, prepare breakfast, clean the floors, watch TV, etc) within the three 
intervals of simulation interaction; or have reached the highest score of 
satisfaction or the lowest score of dissatisfaction. 
When discussing the plateau in Tables 7.20, 7.21 and 7.22 one issue is that 
they show the time when the conditions reached plateaus of total engagement or 
total disengagement for individuals. For No interaction 4 out of 8 children reached 
plateau of disengagement after 25 minutes in the game. In fact some of these 
children left the game after the 30 minutes. For the Simulation Interaction 
plateaus of total engagement\that sustained till the end began to emerge from 3 
individual cases after 15 minutes into the game, while for Construct Interaction it 
I 
was evident for 3 children from the very start at the first interval after 5-minutes 
into the game. 
f. Maximum 
10/10 is the maximum engagement score an individual could place in the scale of 
engagement scores for this study. Some engagement scores seemed to be free 
standing before a fall, but others were the only score marked throughout the 
session. When this occurred it was pretty obvious that the children were very 
engrossed with the game. Tables 7.23, 7.24 and 7.25 show these scores 
marked by individual children according to the conditions set for them. Total 
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maximum scores for Construct Interaction are 39; Simulation is 38 and No 
Interaction 10. These findings strengthen the conclusion that the conditions did 
have an effect on engagement patterns; the Construct and Simulation promoting 
an engagement effect and No Interaction condition a disengagement effect. The 
variations in findings within each condition were mainly due to the differences in 
individual's history. For Simulation and Constr~ct 'Interaction the maximum scores 
are found after 35 minutes of the game for all'individuals, whilst in No Interaction 
condition, the maximum score comes from one person, having it at maximum all 
through the session and another 2 only at the first interval. 
g. The ending levels range 
Table 7.26 is just table that highlights. the engagement effects of the 
experimental conditions. Both the Simulation and Construct Interaction shows the 
ending levels at 10/10, a sign of total engagement effect, whilst the No 
Interaction condition mostly has ending levels at 0/10, a sign of total 
disengagement effect. 
7.9 Conclusions 
This study has in many ways proven that The Engaging Multimedia Design Model 
developed in Chapter 6 does predict the engagement patterns of behaviour 
amongst children. The study has shown that when immediacy, feedback and 
goals are linked with simulation, a strong affect engagement is seen. Similarly 
when these three factors are linked with construct interaction, an engagement 
effect occurs. The study also has some ways supported the argument that no 
engagement does lead to som,e, form of disengagement, , 
From this study, it is also evident that the steady nature of acquiring skills in 
playing with animated materials in Simulation Interaction tended to require the 
creation of mental models of the families and therefore the performance could 
lead to variations. As for Construct Interaction, this design feature tended to 
make great demands of individuals' motor skills capabilities, and as such was 
better for some than others. 
Hence, Study 3 has revealed variations that are more influenced by the individual 
children than by experimental conditions. Even though there are many factors 
that could influence these variations, the most probable factor seems to be the 
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type and degree of experience the child had prior to these experimental 
conditions. Previous experience the child had prior to playing this game influenced 
the way the child reacted to each condition, either at its initial stage, intermediate 
or at the end of the session. 
Close' observations and from interviews has 'revealed some experience categories. 
Children with: 
• Lots of experience with the game (The Sims) or other computer games 
• Less experience with the game (The Sims) or other computer games 
• No experience with the game (The Sims) but some experience with other 
games 
• No experience with the game (The Sims) or other computer games 
Before a further test could be made about the experiences factors further 
discussion affecting them could help to exemplify them 
a. Lots of experience with the game (The Sims) or other computer games 
From this study it was found that the experience children had in playing the game 
before determined their initial reaction to this game. Children that have lots of 
experience with the game or other computer games have very obvious pattern of 
initial reaction. These children placed high scores on the engagement scale. These 
children have high expectations of the game. The high engagement scores 
indicated that the child must have had very pleasant experience with other 
games. There is also a chanc~ that the child had positive experiences in playing 
this game prior to this experiment that is, either he or she is already an addict of 
this game or has heard wonderful things about the game from friends. At this 
stage the child does not want to understand the condition he or she is asked to 
do. What they wanted to do was to play the game. 
For children with this type of experience the ability to play was fulfilled when the 
interactive design feature was Simulation Interaction or Construct Interaction. 
However, when they were told not to interact, their motivation to continue ceased 
sooner rather than later. In the condition of No Interaction, this category of 
children was the first to give up the game. Some just walked out while there were 
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some loyalists who stayed on hoping that there is a chance somewhere that they 
will be able to "play" 
b. Less experience with the game (The Sims) or other computer game { . 
No experience with the game (The Sims) but some experience with 
other games 
. " 
Some children have much lower scores than 10/10 for their initial reactions to the 
game. From observation it could be seen that this was especially true for children 
having less experience with the game or other computer games; or for children 
that have no experience with the game but some\experience with other games. 
These children were more cautious with every step they took. They started much 
lower and the next few intervals either increased or decreased their engagement. 
scores depending upon their performance with the experimental conditions. 
This kind of experience, however, did not have much influence on engagement 
scores in the condition of No Interaction. For the No Interaction experimental 
condition, the child is not allowed to interact with the system. He or she is just 
asked to watch the "game" for the whole of the 40 minutes session. Even though 
nine out of ten children reached their minimum score of engagement ·at some 
point during this session, some much earlier than others, surprisingly there were 
also children that had a positive increment in the level of engagement in their 
engagement pattern behaviour through the stages in this condition before it gets 
to its minimal engagement score. 
From observation and interview it was apparent that some children did get 
amused by the reaction of the characters in the game they were observing. Two 
out of the 8 children found some situation funny. One said, "It was funny to see 
\ 
the children playing with ants". When the researcher asked why, the child said, 
, 
" ... You see they are not ... 1 dorh know" (from the way the child tried to explain, 
the researcher was able to elicit how frustrated the child felt at the time when the 
child was not allowed to interact with the characters). She continued, " ... The boy 
just frown and looked up at you then a bubble appeared with questions marks 
and stars ... he looked angry too!" Since the child was not allowed to react to the 
game, to move the mouse or touch any keys, the child just had to watch the 
characters and some of their reactions made her laugh. Another child recalled her 
instant of highest engagement score when one of the characters "wees" on the 
floor because she could not instruct them to go to the toilet "That is funny," she 
said. 
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Some of these examples are just to show us that even if there is no interactive 
design feature in a multimedia CD, it could contribute to some form of 
engagement if the design feature includes some form of narrative and storyline in 
its content. Storytelling and narration does inspire children besides animation. 
Therefore in the experimental condition ()f No Interaction the child is not 
influenced by the criteria of having less or no.'experience in the game nor with or 
without experience with the game or any other kind of computer game. When one 
child who was addicted to this game was given this condition of No interaction her 
reaction to it was positive from the very start to the end. Even though she said 
she had never played the game in this way she was amused by the story 
conveyed and enjoyed it very much. 
The study shows there is a need to find out more about elements of experience. 
The question that rises from this study is whether previous experience with The 
Sims could influence the child's engagement pattern between the two interactive 
design styles, simulation and construct interaction. A comparative study needs to 
be made between two groups of children, one group with The Sims experience 
and the other without The Sims experience. 
7.10 Summary 
In this study three conditions of interaction were studied: no interaction, 
simulation and construction. The results were broadly in the direction of 
predictions. No interaction led to the lowest level of engagement, an average of 
4.22 overall and an average in the final part of the session of 1.6. The two 
\ 
interaction sessions produced high levels of engagement; the simulation 
I 
construction conditions both produced an average of 8.95 and the maximum 
average of 10.0 for the final part of the session of 10.0. The results give support 
for the model of interactive factors but the prevalence of the ceiling effect in the 
scores for both the interactive conditions makes it difficult to distinguish the role 
of specific factors in achieving engagement. However, an analysis of the profiles 
of results for different users and reference to the video and interview evidence 
demonstrates a number of phenomena. 
In the no interaction condition session, for example, most users became 
disengaged quite quickly but there were two children who stayed engaged and 
the interviews demonstrated that both children had different game play 
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experience either with other computer games or the Sims. One child had no 
experience with any kind of computer game, while another is an addict of The 
Sims game. However in both the construction and simulation conditions it was the 
children with little experience who struggled at first and were not particularly 
engaged although they all overcame their .. difficulties and achieved maximum 
• ,.',1 • 
degrees of engagement at the end of the sessions. In both conditions there were 
children with experience who started at maximum engagement and remained at 
this level throughout the session. The interview and video records show that the 
children without experience struggled with different kinds of learning in the 
simulation and construction conditions; with understanding the families in the 
simulation and with the psychomotor skills necessary to use the construction 
facilities. This study suggests that, whilst the Interactive features already 
identified are important in the achievement of engagement, another factor - the 
past experience of the children and the models and skills they bring to the session 
- has to be added to give a fuller account of what leads to engagement. 
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Chapter 8 
A Study of Previous Experience - Study 4 
8.0 Chapter Outline 
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8.1 Introduction 
Study 3 has demonstrated that that The Preliminary Engaging Multimedia Design 
Model goes some way to explaining engagement patterns. It demonstrated that non-
interaction, in most cases, led to disengagement whilst both construct and simulation 
. , .. 
interaction led to high levels of engagement. 'However, there were interesting 
findings in relation to each condition. A few children, those with little or no 
experience of playing computers games, did not become disengaged in the no 
interaction condition. It was also evident that in, the simulation interaction the 
children had to develop an understanding or a 'mental model' of the behaviour of the 
characters before they become fully engaged. The construct interaction condition 
required the children to develop specific motor skill before they could become fully 
engaged. Hence, Study 3 revealed that there are other factors influencing individuals 
than the factors in the model. Closer observation suggested that the variations are 
mainly due to the differences in the children's history. 
8.2 Further Tests - Study 4 
8.2.1 The Purpose of the Study 
From Study 3, there was a need to examine further issues about individual 
differences mainly about degree of experience. The specific question to examine was 
whether previous experience with The Sims could influence the child's engagement 
pattern with the two Interactive design types, simulation and construct interaction. 
Therefore, the purpose of doing Study 4 will be to conduct a comparative study 
between two groups of children, one group with The Sims experience Sims (WE) 
and the other without The simJ experience Sims (WOE) to examine the patterns of 
engagement between them. i 
8.2.2 Selected Children: age and gender 
Just as in other studies the children in this study were equally divided according to 
gender differences having age range varying from 10 to 14. There are only 8 children 
involved in this study, 4 having The Sims Experience and another 4 without The Sims 
Experience. The study took one whole day. Each child did both conditions one after 
the other. The order of the experimental conditions was interchanged to overcome 
order and learning effects. 
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The experimental procedure and the measures will be identical to previous studies 
but, in this case, the children will undertake both the simulation and the construction 
condition. This will enable a direct comparison to be made between the effects of the 
two conditions. The hypothesis is that children with experience (the WE group) will 
, ,.' , 
achieve earlier engagement in both conditions that those without experience (the 
WOE group). However, it is also hoped that the study will reveal more about how 
experience or the lack of it affects the experience of engagement in both conditions. 
8.3 The Methods 
8.3.1 Experimental Location 
This study was carried out in a place familiar to the children, a weekend extra-class 
classroom. The children have used this place for their gatherings and some weekend 
language classes and social activities. This location was chosen so that the children 
felt comfortable and safe. Food and soft drinks were supplied in an adjacent room 
and the other children and siblings were given other games and activities to play 
when one was called to participate in the experiment. 
8.3.2 Experimental Scenario and Time Span 
Eight children were involved in this experiment, 4 in Sims WE group and another 4 in 
Sims WOE group. This experiment had two experimental conditions: simulation 
interaction and construct interaction. Each child did the two conditions one after 
another, giving them about 5 to 10 minutes rest in between sessions. Each session , 
took 40 minutes. A standard briefing of how to play the session was given to each 
I 
child before he or she started the game. The child was taught the basic skills and 
tools needed for the condition. They were then asked to place their engagement 
score on the engagement scale of 0 to 10 at every 5-minute interval as before. A 
short semi-structured interview was conducted to ask the child about his or her 
reactions to the game at the end of the two sessions. 
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8.4 Simulation Interaction 
8.4.1 What the children had to do 
This experimental condition had the same condition as the ones in Study 3, that Is, 
the child when doing this condition was aJl9wed to play and interact with the 
application with some restrictions. When doing,this condition the child had to play a 
role with the characters created for them. They were expected to instruct the 
characters to do things in response to the consequences from the child's previous 
moves. The child is in control of these characters. The child had to take care of them, 
fulfil their basic needs like hunger, hygiene, bladder, relationships, budget, etc and 
manage their family life. The child needs to record their feelings about it at every 5" 
minute interval for 40 minutes. In this experimental condition the child is in the live 
mode (simulation interactivity). 
8.4.2 How was this condition set up? 
The researcher set up this experiment the same as Condition 2 (Simulation 
Interaction) in Study 3. The same family was also chosen from the ones listed by the 
deSigner. The family was moved to a specific location. Having the experimental 
condition in a live mode allows the child in this condition to play and respond to the 
dialogues as they appear on the screen. A short briefing of how to use the operative 
tools was given. Some background about The Sims were also given, much more 
detailed to the ones that had no experien'ce than the ones that had because most of 
those that had played the game before seemed more eager to get on with the game 
than to listen to the researcheris explanation of it. The children were told that it was 
their responsibility to take care pf the characters making them happy and fulfilling 
their basiC needs. They were also told that they had 40 minutes to take care of them 
and record their feelings of it at every 5"mlnute interval. 
8.5 Construct Interaction 
8.5.1 What the children had to do 
The children had also to do construct interaction experimental condition. This 
condition is the same as the one in Condition 3 (Construct Interaction) in Study 3. 
When doing this experimental condition the child was allowed to interact with the 
application with some restrictions. This condition gave the child the chance to use 
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the construct interactivity mode to create, build and decorate a house either bought 
ready-made or created by him or her until the 40-minute session was over. They 
were to record their feelings about It at every 5-minute interval. 
8.5.2 How was this condition set uP?.': 
This experiment was set up as that of Condition 3 (Construct Interaction) In Study 3. 
The researcher created a family and gave this family unlimited resources (money) so 
much so that the child was able to create, build and buy anything. The child is in the 
bUild and buy mode until the 40 minutes are over. A short briefing of how to use the 
operative tools was given to the child before they started to "play" (creating, building 
and decorating) using the construct interactivity tools. 
8.6 Data Gathering and Data Processing 
The data for this study comprises of: 
• An engagement scale score marked by every child at every 5-minute interval 
for both experimental conditions, simulation interaction and construct 
interaction 
• A graph plotted of the engagement scale scores of every individual for both 
conditions 
• An average scores marked at every 5-minute interval for both experimental 
conditions 
• A graph plotted of the average scores marked from the beginning to the end 
of every interval for both experimental conditions 
• 
• 
I 
A Semi-structured interVIews conducted at the end of both experiments 
Video recordings of the se\;sions, to be looked at to follow up Incidents 
reported In the interviews and in the engagement scores. 
8.7 The Results 
Findings in this study were from data collected from both experimental conditions: 
the averages of engagement scale scores of each child for both experimental 
condition; and the graphs plotted of them. This section will look at overall scores and 
patterns, the averages of each group, the ones with The Sims Experience and the 
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ones without The Sims experience, highlighting some individual cases to emphasise 
issues. 
8.8 Overall Engagement Scale SCQres According to Experience 
for Both Experimental Conditions 
8.8.1 Engagement Scale Scores for Sims (WE) Group 
The overall engagement scale scores per interval for each child in With The Sims 
Experience Sims (WE) group for both experimental conditions, simulation 
interaction and construct interaction could be seen in Table 8.1 and Table 8.2 
respectively. 
Average 
s~mulation Interaction 10- 15- 20- 25- 30- 35- 40- Score per 
5ImsJ:WE} 5·mln mln mln mln mln mln mln mln Child 
ase 1 Girl 14 10 9 9 8 8 9 10 10 9.13 
Case 2 Boy. 12 5 5 3 4 6 7 10 10 6.25 
rase 3 Boy. 10 5 5 6 8 10 10 10 10 8 
ase 4_(8) Girl 10 10 10 10 10 10 10 10 10 10 
Average Scores Per 
nterval 7.5 7.25 7 7.5 8.5 9 10 10 8.34 
Table S.l: Engagement Scale Scores for Simulation Interaction Slms (WE) Group 
~nstruct Interaction 
Average 
10- 15- 20- 25- 30- 35- 40- Score per 
Ims (WE) 5-mln mln mln mln mln mln mln mln Child 
Case 1 Girl 14 i 10 10 10 10 10 10 10 10 10 
rase 2 Boy. 12 ,10 8 6 5 10 10 10 10 8.63 
rase 3 Boy. 10 16 7 8 9 10 10 10 10 8.75 
rase 4 (8) Girl 10 10 10 10 10 10 10 10 10 10 
~verage Scores Per 
nterval 9 8.75 8.5 8.5 10 10 10 10 9.34 
Table 8.2: Engagement Scale Scores for Construct Interaction 5ims (WE) Group 
8.8.2 Engagement Scale Scores for Sims (WOE) Group 
The overall engagement scale scores per interval for each child in the Without The 
Sims Experience Sims (WOE) group for both experimental conditions; simulation 
interaction and construct interaction could be seen in Table 8.3 and Table 8.4 
respectively. 
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~imulatlon Interaction 
Average 
10- 15- 20- 25- 30- 35- 40- Score per 
Sims (WOE) 5-min min min mln min mln mln mln Child 
Case 5 (4) Girl 14 5 7 9 10 10 10 10 10 8.88 
Case 6 (5) Boy, 13 6 5 6' , 7 8 10 10 10 7.75 
Case 7 (6) Boy, 14 5 6 7 8 9 9 9 9 7.75 
Case 8 (7t Girl 10 6 7 6 8 9 10 10 10 8.25 
Average Scores Per 
nterval 5.5 6.25 7 8.25 9 9.75 9.75 9.75 8.16 
Table 8.3: Engagement Scale Scores for Simulation Interaction Sims (WOE) Group 
~onstruct Interaction 
Average 
10- 15- 20- 25-
~ims (WOn 
30- 35- 40- Score per 
s-min mln mln mln mln mln min min Child 
Case 5 (4) Girl 14 4 5 7 9 10 10 10 10 8.13 
Case 5 (5) Boy. 13 5 5 4 7 8 9 10 10 7.38 
<-ase 7 (5) Boy. 14 10 7 5 6 8 9 9 9 7.88 
"ase 8 (7) Girl 10 10 5 6 7 10 10 10 10 8.5 
IAverage Scores Per 
nterval 7.25 S.75 5.S 7.25 9 9.5 9.75 9.75 7.97 
Table 8.4: Engagement Scale Scores for Construct Interaction Sims (WOE) Group 
8.9 Average Engagement Patterns Simulation Interaction Vs 
Construct Interaction 
\ 
When the average engagement lcores were tabulated for each group of children the 
following graphs could be plotted. 
8.9.1 Simulation Interaction Vs Construct Interaction Sims WE 
Group 
A graphical presentation of the average engagement scores of children with the 5ims 
experience could be seen in Figure 8.2 below. The average scores for 5imulatlon 
Interaction Experimental Condition is 8.34 and for Construct Interaction 
Experimental Condition is 9.34. 
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8.9.2 Simulation Interaction Vs Construct Interaction Sims 
WOE Group 
Figure 8.3 is a graphical presentation of the average engagement scores of children 
without the Sims experience. The average scores for Simulation Interaction 
Experimental Condition for this group is 8.16 and for Construct Interaction 
Experimental Condition is 7.97 
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8.10 Engagement Patterns According to Categorisation as in . 
Study 2 and Study 3 for both groups Sims WE and Sims 
WOE 
8.10.1 The lowest level of engagement category for Sims WE and 
Sims WOE for Simulation InterClction Vs Construct Interaction 
From Table 8.1 for Simulation Interaction Vs Table 8.2 for Construct Interaction 
the lowest level of engagement category for tlie group of children with Sims 
experience could be tabulated as seen in Table 8.5 below. 
Engagement Engagement Scores at Every S-mlnute Interval Total 
Category For Simulation Vs Construct Slms WE Group Score 
Lowest Level of 5 10 15 20 25 30 35 40 for Each 
Engagement Scale Score mln mln mln mln mln mln mln mln Range 
Range = from 4/10 and 
below 
Simulation Interaction 
4{1O - - 1 - - - - - I 1 
3{1O - - - 1 - - - - I 1 
Total Score per Interval 0 0 1 1 0 0 0 0 
Construct Interaction 
4{10 - - - - - - - - L 0 
3/10 - - - - - - - - I 0 
Total Score per Interval 0 0 0 0 0 0 0 0 , 
Table S.S: The Lowest Level Category Simulation Interaction Vs Construct Interaction for SirJls WE Group 
For the group without Sims Experience this category could be tabulated as seen in 
Table 8.6 below. 
Engagement E'ngagement Scores at Every 5-mlnute Interval Total 
Category For Simulation Vs Construct Sims WOE Group Score 
Lowest Level of 5 io 15 20 25 30 35 40 for Each 
Engagement Scale Score mln mln mln mln mln mln mln mln Range 
Range = from 4/10 and 
below 
Simulation Interaction 
4{1O - - - - - - - - 0 
3{10 
- - - - - - - - I 0 
Total Score per Interval 0 0 0 0 0 0 0 0 , 
Construct Interaction 
4{10 1 - 1 - - - - - I 2 
3{10 - - - - - - - - I 0 
Total Score per Interval 1 0 1 0 0 0 0 0 
Table 8.6: The Lowest Level Cateoorv Simulation Interaction Vs Construct Interaction for Sims WOE GroUD 
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8.10.2 The Starting level Range category for Sims WE and Sims WOE 
for Simulation Interaction Vs Construct Interaction 
The starting level range was from as low as 4/10 to as high as 10/10. From Table 
8.7 below most of the children in the experie.n~e group Sims WE placed their scores 
at the upper end of the score, 10/10, two in simulation condition and three in the 
construct condition. The low starters were within the range of 5/10, two in the 
simulation condition and 6/10, one in the construct condition. 
Total number for each score Total number for each score 
The Starting Engagement Levels Slms WE Group Sims WOE Group 
for the First S-mlnute Interval 
Simulation Construct Simulation Construct 
Interaction Interaction Interaction Interaction 
10/10 2 3 - 2 
9/10 
- - - -
8/10 - - - -
7/10 - - - -
6/10 - 1 2 -
5/10 2 
- 2 1 
4/10 - - - 1 
Total Number 4 4 4 4 
Table B.7: The Starting Engagement levels In Simulation Vs Construct Interaction for Sims WE Group 
and Sims WOE Groups 
Children without the Sims experience Sims (WOE) tended to place the starting level 
near the middle or lower end, 4/10, one in construct condition, 5/10 one in construct 
and two in simulation condition. There are also those who placed a 6/10, two in 
simulation. Two children doing the construct condition placed a 10/10 score at the 
start of the game. 
Children with Sims experience tended to have a much higher expectation of the 
game therefore placing their starting scores at a higher end compared to children 
without The Sims experience. The ones that placed higher scores were those who 
were keen game players. 
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8.10.3 Dips category for Sims WE and Sims WOE for Simulation 
Interaction Vs Construct Interaction 
Tables 8.8 and 8.9 are records of dips from the Sims WE group and Tables 8.10 
and 8.11 are records of dips from the Sims WOE ,9roup. From these tables it can be 
concluded that dips tend to occur slightly, more for those without The Sims 
experience than for the ones with the Sims experience. 
Dips In Simulation Total 
~nteractlon for 10- 15- 20-' 2S- 30- 35- 40- Dips per 
!ilms (WE) GrouD 5-mln min mln mln min mln mln mln Child 
Case 1 Girl 14 10 9 9 8 8 9 10 10 0 
rase 2 Bov, 12 5 5 3 4 6 7 10 10 1 
Case 3 Bov. 10 5 5 6 8 10 10 10 10 0 
Case 4 (8) Girl 10 10 10 10 10 10 10 10 10 0 
Irotal DiDS per Interval 0 0 1 0 0 0 0 0 1 
Table S.S: Occurrence of Dips In Simulation Interaction Slms (WE) Group 
Dips In Construct Total 
~nteractlon for ' 10- 15- 20- 25- 30- 35- 40- Dips per 
Slms (WE) GrouD S-mln mln mln mln min mln mln mln Child 
rase 1 Girl 14 10 10 10 10 10 10 10 10 0 
rase 2 BoY, 12 10 8 6 5 10 10 10 10 1 
rase 3 Boy. 10 6 7 8 9 10 10 10 10 0 
rase 4 (8) Girl 10 10 10 10 10 10 10 10 10 0 
Total Dips per Interval 0 0 0 1 0 0 0 0 1 
Table S.9: Occurrence of Dips in Construct Interaction Sims (WE) Group 
Dips In Simulation Total 
nteraction for 10- 15- 20- 25- 30- 35- 40- Dips per 
Slms (WOE) Group 5-mln mln mln mln mln mln mln mln Child 
b.ase 5 (4) Girl 14 5 7 9 10 10 10 10 10 0 
b.ase 6 (5) Boy, 13 \ 6 5 6 7 8 10 10 10 1 
b.ase 7 (6) Boy, 14 I 5 6 7 8 9 9 9 9 0 
b.ase 8 (7) Girl 10 6 7 6 8 9 10 10 10 1 
!rota I Dips per Interval 0 1 1 0 0 0 0 0 2 
Table S.10: Occurrence of Dips in Simulation Interaction Sims (WOE) Group 
Di ps in Construct Total 
~nteractlon for 10- 15- 20- 25- 30- 35- 40- Dips per 
Ims (WOE) Group 5-mln mln mln min mln mln mln min Child 
rase 5 (4) Girl 14 4 5 7 9 10 10 10 10 0 
rase 6 (5) BoY, 13 5 6 4 7 8 9 10 10 1 
Case 7 (6) Boy. 14 10 7 5 6 8 9 9 9 1 
rase 8 (7) Girl 10 10 5 6 7 10 10 10 10 1 
Irotal Dips per Interval 0 1 2 0 0 0 0 0 3 
Table S.11: Occurrence of Dips in Simulation Interaction Sims (WOE) Group 
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8.10.4 Gradual Increase and Gradual Decrease Category fOI" Sims WE 
and Sims WOE for Simulation Interaction Vs Construct 
Interaction . , , 
Gradual Increase performance could be seen in a few individual cases. There were no 
examples of gradual decreases. Table 8.12 below shows performance from the Sims 
experience group. One child had this when doing, the simulation condition while 
another when doing the construct condition. 
Engagement Engagement Scores at Every S-minute Interval Position of gradual 
Category Slm ulatlon Interaction Vs Construct Interaction Increase 
for Slms WE GrouD 
Gradual Increase 5 10 15 20 25 30 35 40 
Pattern mln mln mln mln mln min mln mln 
Simulation Hlgh- Decrease -
Interaction Gradual Increase ~ 
Case 1 Girl 14 10 9 9 8 8 9 10 10 Maximum 
Construct 
Interaction Low· Gradual Increase -
Case 3 Bov 10 6 7 8 9 10 10 10 10 Hlgh,Maxlmum 
Table 8.12: Occurrence of Gradual Increase In the Sims (WE) Group 
For the children without the Sims experience, this performance was, in two cases, 
the same child Case 6 (Boy, aged 13) when doing both the experimental conditions, 
and when doing the simulation experimental condition (Table 8.13) 
Engagement Engagement.Scores at Every S-minute' Interval Position of gradual 
Category Simulation Interact(on Vs Construct InteractI.on Increase 
for Sims WOE GrouD 
Gradual Increase 5 10 15 20 25 30 35 40 
Pattern min mln min mln mln mln mln min 
Simulation Low- Dips -
Intera~~~~ Gradual Increase -Case 6 5 Bov 13 6 5 6 7 8 10 10 10 Maximum 
Simulation 
Intera~~~~ Low- Higher - Gradual Case 7 6 Bov 14 5 6 7 8 9 9 9 9 Increase - Hiohest 
Construct Low- Higher - Dips -
Intera;~~~ Gradual Increase -Case 6 5 Bov 13 S 6 4 7 8 9 10 10 MaxImum 
Table 8.13: Occurrence of Gradual Increase In the Sims (WOE) Group 
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8.10.5 Plateau Category for Sims WE and Sims WOE for Simulation 
Interaction Vs Construct Interaction 
Plateaus represent a consistency in activity, a stagnant performance, an evidence of 
being in a similar mood to the ones beforE'l" e"g., trying to get used to certain 
operative skills, doing the same thing over anp over again, etc. From the previous 
studies and also in this study a child usually reached a plateau when he or she has 
reached a maximum level of satisfaction and they did not regress after that. For 
some children this maximum plateau was reached much earlier than for others. 
Tables 8.14, 8.15, 8.16 and 8.17 show its occurrences under the different 
experimental situations for each group of children 
~imulation Interaction 10- 15- 20- 2S- 30- 35- 40- No. Plateaus per 
~ims (WE) S~mln mln mln mln min mln mln min Child 
Case 1 Boy, 12 10 9 9 8 8 9 10 10 3 plateaus 
Case 2 Girl 14 5 5 3 4 6 7 10 10 2 plateaus 
Case 3 Boy. 10 5 5 6 8 10 10 10 10 2 plateaus 
"'ase 4 (8) Girl 10 10 10 10 10 10 10 10 10 1 plateaus 
Total Scores of Plateaus 8 plateaus 
Table 8.14: Occurrence of Plateaus for Simulation Interaction in the Sims (WE) Group 
I..~nstruct Interaction 10- 15- 20- 25- 30- 35- 40- N_o. Plateaus per 
Sims (WE) S-mln mln mln mln min min mln min Child 
rase 1 Boy. 12 10 10 10 10 10 10 10 10 1 plateau 
Case 2 Girl 14 10 8 6 5 10 10 10 10 1 plateau 
ase 3 Ba 10 6 7 8 9 10 10 10 10 1 plateau 
rase 4 (8) Girl 10 10 10 10 10 10 10 10 10 1 plateau 
Total Scofes of Plateaus 4 plateaus 
Table 8.15: Occurrence of Plateaus fo)Construct Interaction in the Slms (WE) Group 
Simulation Interaction 10- 15- 20- 25- 30- 35- 40- No. Plateaus per 
Sims{WOE) S-mlr min mln mln mln mln mln min "hild 
Case 5 (4) Girl 14 5 7 9 10 10 10 10 10 1 plateau 
rase 6 IS) Boy. 13 6 5 6 7 8 10 10 10 1 plateau 
rase 7 (6) BOY. 14 5 6 7 8 9 9 9 9 1 plateau 
Case 8 (7) Girl 10 6 7 6 8 9 10 10 10 1 plateau 
Total Scores of Plateaus 4 plateaus 
Table 8.16: Occurrence of Plateaus for Simulation Interaction In the Sims (WOE) Group 
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~onstruct Interaction 10- 15- 20- 25- 30- 35- 40- No. Plateaus per 
!child Sims (WOE) 5-mln mln mln mln mln mln mln mln 
Case 5 (4) Girl 14 ·4 5 7 9 10 10 10 10 1 plateau 
ase 6 (5) Boy, 13 5 6 4 7 8 9 10 10 1 plateau 
'ase 7 (6) Boy, 14 10 7 5 6 8 9 9 9 1 plateau 
Case 8 (7) Girl 10 10 5 6 7 10 10 10 10 1 plateau 
Total Scores of Plateaus ' . 4 plateaus 
Table S.17: Occurrence of Plateaus for Construct Interaction in the Sims (WOE) Group 
8.10.6 Maximum Category for Sims WE and Sims WOE for 
Simulation Interaction Vs Construct Interaction 
Tables 8.18,8.19,8.20 and 8.21 show the occurrence of maximum scores In both 
groups of children in both experimental conditions. 
Total 
Maximum 
S~mulatlon Interaction 10- 15- 20- 25- 30- 35- 40- Scores per 
Slms {WE}_ ls-mlo1 mln mln mln min mln mln mln Child 
ase 1 Bov. 12 10 9 9 8 8 9 10 10 3 
ase 2 Girl 14 S 5 3 4 6 7 10 10 2 
ase 3 Bov. 10 S 5 6 8 10 10 10 10 4 
Case 4 (8) Girl 10 10 10 10 10 10 10 10 10 8 
otal Maximum Scores Per 
nterval 2 1 1 1 2 2 4 4 17 
Table 8.18: Occurrence of Maximum Scores for Simulation Interaction In the Slms (WE) Group 
Total 
Maximum 
Construct Interaction 10- 15- 20- 25- 30- 35- 40- Score per 
Isims {WE} S-mln mln mln mln mln mln mln mln Child 
rase 1 Boy, 12 10 10 10 10 10 10 10 10 8 
Case 2 Girl 14 10 8 6 5 10 10 10 10 5 
ase 3 Boy, 10 6 7 8 9 10 10 10 10 4 
Case 4 (8) Girl 10 10 10 10 10 10 10 10 10 8 
otal Maximum Scores Per \ 
nterval 3 2 2 2 4 4 4 4 25 
Table 8.19: Occurrence of Maximum Scores for Construct Interaction in the Slms (WE) Group 
Total 
Maximum 
Simulation Interaction 10- 15- 20- 25- 30- 35- 40- Score per 
Slms (WOE) 5-mln mln mln mln mln mln mln mln Child 
Case S (4) Girl 14 S 7 9 10 10 10 10 10 5 
.... se 6 (5) Boy. 13 6 S 6 7 8 10 10 10 3 
.... se 7 (6) Boy. 14 S 6 7 8 9 9 9 9 0 
.... se 8 (7) Girl 10 6 7 6 8 9 10 10 10 3 
otal Maximum Scores Per 
~nterval 0 0 0 1 1 3 3 3 11 
Table 8.20: Occurrence of Maximum Scores for Simulation Interaction In the Slms (WOE) Group 
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Total 
Maximum 
const("uct :)nteractlon 10- 15- 20- 25- 30- 35- 40- Score per 
Slms WOE 5-mln mln mln mln mln mln mln mln Child 
Case 5 (4) Girl 14 4 5 7 9 10 10 10 10 4 
Case 6 (5) Boy, 13 5 6 4 7 ,8 9 10 10 2 
ase 7 (6) Bov. 14 10 7 5 6 • 8 9 9 9 1 
rase 8 (7) Girl 10 10 5 6 7 '10 10 10 10 5 
otal Maximum Scores Per 
nterval 2 0 0 0 2 2 3 3 12 
Table S.21: Occurrence of Maximum Scores for Construct Interaction in the Slms (WOE) Group 
B.l0.7 The Ending Levels Category for Sims WE and Sims WOE for 
Simulation Interaction Vs Construct Interaction 
Table 8.22 represents the ending level range for both groups of children for the 
different experimental conditions, 
Total number for each score Total number for each score 
The Ending Engagement Scores Slms WE Group Sims WOE Group 
for the Last 40-minute Interval 
Simulation Construct Simulation Construct 
Interaction Interaction Interaction Interaction 
10 10 4 4 3 3 
9 10 - - 1 1 
8 10 - - - -
7 10 - - - -
6 10 
- - - -
5/10 - - - -
4/10 - - - -
Total Numbers 4 4 4 4 
Table 8.22: The Ending Engagement~Levels Range for both Simulation and Construct Interaction Experimental 
Conditions for 5ims WE Group and Sirhs WOE Group 
8.11 Data Analysis 
Study 4 was conducted to investigate whether there are still other factors that might 
contribute to patterns of engagement besides the factors already in the model. 
B.ll.l Engagement Scale Scores; Simulation Interaction Vs Construct 
Interaction for Sims WE Group 
Looking at Table 8.1 and Table 8.2, it could be seen that there Is a difference in the 
average score per child for both experimental conditions: simulation interaction is 
8.34, while construct is 9.34, Both scores are indicators of an engagement effect 
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but having experience of The Sims meant the children in this group responded more 
positively the construct interaction condition than the simulation interaction 
condition. 
Through interviews it was found that these dilldren liked creating things because it 
gave them a sense of ownership. "I like to buila and create my own house ... its fun ... 
It gives you a chance to look at your own creation not someone else's ... " When 
asked about their liking for the simulation experimental condition they had this to 
say" I thought it was fun at first but ... after sometime I realised I did not actually 
know who those people are .. .! had to look at them again ... you know ... see whether 
they had a job or something ... you know ... " 
When the experienced group were asked why they find construct more interesting 
the answers reveal more about individual differences. One child said: " I like the 
building and decorating one ... because I like to build and decorate." Another said, "I 
like it (build and decorate) for awhile I think ... after sometime maybe I'll get 
bored ... because you just get the same furniture ... again and again .. .! don't know ... at 
least the other one (simulation mode) you can play with the characters and try to 
get them more money ... or something" 
In the construct mode the child was free to build anything or to buy something 
ready-made and to decorate it. This sense of freedom is important in a child and 
tends to have an effect on engagement patterns. While in the simulation mode the 
child was given a family to take care of which someone else had created. The child 
needed to look" at all the characters to determine what they are and what is expected 
of them as they are in charge iof the situation. It took a much longer time than 
anticipated and this affected their engagement pattern scores. Therefore simulation 
interactivity tended to be "least favoured" though just a little below construct 
interactivity with this group of children. 
8.11.2 Engagement Scale Scores Simulation Interaction Vs construct 
Interaction for Sims WOE Group 
What about children without The Sims experience? Looking at Table 8.3 and Table 
8.4; the average score per child is higher In Simulation Interaction than Construct 
Interaction: Simulation Interaction is 8.16 and Construct Interaction 7.97. When the 
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children were asked which one they prefer they said Simulation because" I can play 
with iLthe other one is just build, build, build ... " 
One child had this to say "I never liked The Si,!]s .. .!t is a never ending game .. .! prefer 
the ones that you have to reach certain target;; .. .levels ... the more the better. Some 
games have loads ... yet it is still achievable ... you can get to it some how ... this one .. .! 
don't... it never ends ... " 
Another child said" I like The Sims no matter what it is .. .! will always find something 
interesting to play with it...make some crazy things and have a laugh of 
it...extensions packs would be a bonus .. .! like it whatever ... " 
B.l1.3 Conclusion 
Figures 8.2 and 8.3 provide further information. Children with the Sims experience 
tend to reach their maximum level of engagement much earlier In Construct 
Interaction than Simulation Interaction, that is, after 2S minutes Into the game. The 
score does not quite reach a maximum 10/10 for children in the non-experience 
group, having a gradual increase in the Simulation Interaction condition compared to 
a sharp fall before a rise in the Construct Interaction condition, having reaching the 
maximum range after 35 to 40 minutes. 
A possible interpretation of these patterns is that the acquisition of motor skills 
required for Construct Interaction is much easier to recall and reacquire for the 
experienced group of children than it is for the non-experienced children to acquire 
for the first time. When the\ experienced children were doing the Simulation 
Interaction they had to acquire cl. mental model of the particular characters which for 
some took a longer time. The reasons could be mainly because the characters in the 
simulation mode are very foreign to them because they did not create them. They 
could not easily anticipate their behaviour and this takes time and it was only when 
they were well into the game that they get to a maximum engagement level, after 
35 minutes. 
The difference of performance in the construct mode for the Sims WE group 
exemplifies the factor about previous length of play. The findings· give some 
indication of how much playing this game before had affected the performance of the 
children. In the interviews it was found that some children had not played the game 
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for quite awhile and they were rather slow In catching up with the motor skills 
necessary. Skilled users placed their scores at a maximum from start to finish in the 
construct experimental condition but they did not do so when doing the simulation 
mode. A detailed analysis according to categorisation will help to understand this 
further. , .' 
8.11.4 Significant Difference 
To test whether there was a significant difference between the children without the 
Sims experience, WOE Group and children with the' Sims experience, WE group in 
their engagement pattern for simulation and construct, a general .linear model test 
was performed for related measures. The results show that there was a significant 
difference at every stage of the sessions. The details of the test are available in 
Appendix B. 
8.11.5 Triangulation Analysis 
There are some data that could not be easily detected by the engagement scale 
scores. The occurrences of ceiling effects in the patterns of engagement for this 
study are some of them. When ever these non-sensitive aspects of the scale is 
encountered a triangulation method of analysis using video recordings and interviews 
were used. 
8.12 Comparing Engagement ~atterns According to 
Categorisation 
8.12.1 The Lowest Engagli!ment Level Category , 
a. Overall results Simulation '!Is Construct Interaction for Sims WE and Sims 
WOE Group 
Table 8.3 reveals two cases of low engagement levels In the Sims WE group and 
both are in the Simulation Interaction experimental mode. In the Sims WOE group 
two cases are found in the Construct experimental mode. Close observation reveals 
that the two lowest scores in the Sims WE group came from the same child whilst in 
the Sims WOE Group it came from two different children. Looking at individual cases 
examples can help explain these patterns. 
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b. Individual Case Example - Case 2 Boy (12) in Sims WE Group 
Figure 8.4 is a case of a child that had never liked The Slms. The boy Case 2, Sims 
WE, aged 12, had played with The Sims, but since he is a game enthusiast, he had 
many other games but The Sims is one he least favoured. He found the game boring 
. " because he preferred games with targets and levels. 
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Figure 8.4: Engagement Patterns Simulation Vs Construct Interaction of Case 2 Boy 
(12) In Sims WE Group 
He did the Simulation Experimental condition first and placed a low score of 5/10 at 
the first encounter and later dropped as low as 3/10 after 15 minutes in the game. 
However, his interest after that fall rises again slowly till it reaches a maximum 
10/10 score after 35 minutes into the game, 
When the Construct Experimentrl condition was given to him, he started off at a 
maximum score of 10/10, a score that might be influenced by his previous 
experience with the condition before this. His engagement levels started to decrease 
again till it reached a low score of 5/10 after 20 minutes into the game before a 
sharp rise to a maximum 10/10 after 25 minutes into the game and he continued to 
be in this level till the end. Figure 8.4 shows his performance for both experimental 
conditions. 
There are some interesting points to note regarding this child's performance in both 
conditions. Interview has revealed that this boy is negative about the game from the 
very start. From the video recordings it was observed that the child was bored doing 
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the simulation game, looking at other places and feeling restless and bored. But 
since he was left uninterrupted for a while he started to pay more attention to the 
game and got engaged after 3S minutes. When he did the construct experimental 
condition the experience he had from the. previous session influence his initial 
starting point. After sometime when he was told he could only play with the 
constructing tools he lazily constructed something on the screen, deleting and 
reconstructing and deleting again. Then, as though, he had just remembered that he 
could buy a ready-made house, build extensions and decorate, he clicked on this 
option. It is during this time when his scores reached its maximum. This situation 
explains the sharp rise in engagement pattern after 2S minutes into the game. 
8.12.2 The Starting Level Range Category 
Overall results of Simulation Vs Construct Interaction for Sims WE and 
Sims WOE Group 
The overall starting level range was from as low as 4/10 to as high as 10/10. Table 
8.7 shows that children in the Sims WE group placed high scores at the initial stage 
of the game as compared to those In the Slms WOE group. From the eight 
experimental sessions of the Sims WE group, S out of 8 placed a starting score at 
10/10, whereas in Sims WOE group the starting level scores in 6 out of 8 
experimental sessions were within range from 4/10 to 6/10. 
These findings emphasise that experienced children tend to have a much higher 
expectation of the game at the beginning compared to non-experienced children. 
This is further evidence that i the game had already successfully sustained the 
children's interest. These findingr suggest a need to find out how long this might be 
the case; how long can children play the Sims and sustain a sense of engagement? 
8.12.3 Dips Category 
Overall results Simulation Vs Construct Interaction for Sims WE and Sims 
WOE Group 
The Sims WE group had only one dip and it was evident that the children were less 
"emotionally disturbed" in their behaViour whilst playing the game. We might expect 
that children without experience, the Sims WOE group would show many dips 
because of the newness of experience, foreign encounters, anxiety and uncertainty, 
263 
etc. There are 2 dip cases in Simulation Interaction and 3 in Construct Interaction 
when this group of children did these sessions. There is thus some indication that 
their lack of experience led to disturbing episodes . 
. " 
8.12.4 Gradual Increase and Gradual [j,ecrease Category 
Overall results Simulation Vs Construct Interaction for Sims WE and Sims . 
WOE Group 
Table 8.12 shows two case examples of children in the Sims WE group while Table 
8.13, has three case examples in the Sims WOE group. There were no examples of 
gradual decrease. 
8.12.5 Plateau Category 
Overall results Simulation Vs Construct Interaction for Sims WE and 5ims 
WOE Group 
For this study all the children in both groups sustained a maximum plateau at the 
end of each session. There is one child in the Sims WE group in the Simulation 
Interaction condition that maintained a maximum plateau from the very beginning to 
the end of the session, and two in the Construct Interaction condition. All four 
children who did the construct interaction in this group reached their maximum 
plateau after 25 minutes into the game (Table 8.15), whilst when doing the 
simulation their scores were rather mixed (Table 8.,14). 
i 
These findings give an indicatio1n that experience does play a role and has more 
influence on engagement patterns' with construct interaction than simulation 
interaction. The scores in Tables 8.16 and 8.17 show Similar kinds of findings as 
those found in Study 2 and Study 3. The interviews conducted in this session 
suggest that skilled game players tend to reach maximum engagement patterns 
much quicker than new game players. Case 3 (Girl aged 14) had lots of experience in 
playing other games, and had played SimCity, a slightly similar game scenario to 
this. When asked to compare them she had this to say "In SlmCity you had to put 
building on places ... you build roads, pipes, etc ... here you build your own 
building ... house I mean ... rather cool .. , I have never played it before but I like thiS ... " 
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8.12.6 Maximum Category 
Overall results Simulation Vs Construct Interaction for Sims WE and Sims 
WOE Group . ,t 
The highest scores reached in these sessions are usually the fullest 10/10. Tables 
8.18, 8.19, 8.20 and 8.21 are occurrences of maximum scores for both groups of 
children doing the simulation and construct interaction conditions. Looking at the 
number of maximum scores indicated by the children shows that children in the Sims 
WE group placed more maximum scores than Sims WOE group. The Sims WE group, 
had 2S maximum scores for the Construct Interaction condition and 17 for the 
Simulation Interaction condition. The Sims WOE group had much lower total 
maximum scores; in Simulation Interaction condition it was 11, compared to 12 for 
the Construct Interaction condition. 
8.12.7 The Ending Levels Range Category 
Overall results Simulation Vs Construct Interaction for Sims WE and Sims 
WOE Group 
Table 8.22 shows that for both experimental conditions for both groups of children 
the end result was maximum scores except for 2 cases of 9/10 in the WOE group. 
Both groups were therefore engaged in both experimental conditions at the end of 
the sessions. This finding tells us little about the effect of the experience factor. With 
or without experience the two conditions, simulation and construct interaction are 
capable of creating an engagenfent effect. 
I 
8.13 Discussion 
Study 3 gave some indication that there were other factors that might contribute to 
engagement patterns besides the five factors in the preliminary Engaging Multimedia 
Design Model: simulation interactivity, construct interactivity, immediacy, feedback 
and goals. It also revealed that three of these factors are intertwined and 
inseparable and are present both in simulation and construct Interaction: imrnediacy, 
feedback and goals. When the model was tested together with a no interaction 
condition, it was found that there is an emerging factor that seemed to also have an 
impact of engagement patterns that is the individual's history of the game. 
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This study, Study 4, was conducted to find out what happen if two groups of 
children, with the Sims experience (Sims WE Group) and children without the Sims 
experience (Sims WOE Group) were given a chance to play these two conditions, 
. ,I • 
simulation and construct interaction condition. What would their engagement 
patterns be? Are there similarities and differences? Does experience have any effect 
or impact on engagement patterns? 
The answer was yes. Experience does have some influence on engagement patterns. 
Children with Sims experience seemed to get engaged much faster than those 
without experience. The analysis also shows that Construct Interaction tended to 
sustain engagement more than Simulation Interaction for the children with 
experience. 
One way of interpreting the different effect of construct Vs simulation is that motor 
skills acquisition for Construct Interaction, e.g. skills In using operative tools is easier 
for those with past experience than the mental model development needed for 
Simulation Interaction, e.g. dealing with emotions, being able to be in control etc. 
The experienced group did the Construct Interaction experimental condition with 
engagement patterns that were much steadier than they displayed in Simulation 
Interaction experimental condition. Their past experience of using the operative tools 
seems to have meant they were much easily recalled rather in the way a child can 
recall a cycling skill. 
Clearly both groups of child~en were fully engaged in both the experimental 
conditions despite .their differencbs in experience. This study seems to prove that on 
their own simulation and construct interactivity do give an engagement effect. When 
they are linked with the experience factor, experience sustains and speeds up the 
engagement effect. 
This study and all the previous studies had a time span of 40 minutes. The findings 
from this study seem to suggest a further study is necessary to find out more about 
the impact of this application on its users over a longer period. The next study will 
look at its impact on children who had been playing this game for a month or more. 
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Study 5 will aim to find out where, when and how the game exhausts its ability to 
engage children. 
8.14 Summary 
. " 
This study confirms that children with experience of a specific multimedia application 
achieve engagement faster and obtain a higher average engagement score than 
those without experience. This applies to both. experimental conditions; 8.34 
compared with 8.16 for the simulation condition and 9.34 compared with 7.97 for the 
construct condition. The children with no experience had lower scores because they 
took considerable time developing the necessary knowledge and skill at the 
beginning of each session and they gave lower engagement scores during this 
period. They did, however, achieve maximum scores at the end of each condition. 
The children with experience also took some time to become fully engaged in the 
simulation condition because they had to learn the specific characteristics of the 
family in the simulation. In the construction mode the children with experience 
quickly achieved high scores because they already possessed the necessary 
psychomotor skills to use the construction tools in the application. 
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Chapter 9 
Study 5 - An Investigation into Prolonged Play 
9.0 Chapter Outline 
. " 
This chapter analyses findings· from a further Investigation Into engagement to assist 
the shaping of the final form of the Engaging Multimedia Design Model. It describes 
the sources of data collected to study prolonged play, the analysis of these data and 
discusses the contribution they can make to the finaLmodel. 
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9.1 Introduction 
Study 4 has revealed two important conclusions. One Issue is that past experience 
had an influence on engagement patterns. Children with Sims experience seemed to 
get engaged much faster than those without-experience. Another is that Construct 
.. 
Interaction sustains engagement more than Simulation Interaction. From these two 
conclusions it has been hypothesised that motor skills acquisition required for 
Construct Interaction is more easily transferable to a new play session than the 
mental model building skills required to understand the demands of a new 
simulation. 
9.2 Study 5 
9.2.1 Introduction 
All previous studies were of events happening in a short time span of 40 minutes. 
What about if there is more time given? The findings from Study 4 suggested that 
events over a longer period shaped what engaged children in the multimedia 
application. 
9.2.2 The Purpose of Study 
The purpose of this study is to examine the phenomenon of engagement over a 
longer period than the forty minutes of the experimental sessions. The basic question 
is whether engagement can be sustained over a prolonged period and, if so, what 
factors contribute to It. It was [lot possible to create an experimental study over an 
extended period and therefore ithis study uses a number of sources of data to 
examine the long term issues. Three kinds of data are used:-
• A re-examination of data from study 2. In this study there were two children 
who had used the Sims for over a month before the experimental session. 
The data on their trials in study 2 will be compared with the data from two 
inexperienced children in the same trial to examine the effect of the prior 
play. 
• A questionnaire will be issued to children known to be regular users of the 
Sims to examine the relative roles of construction and simulation to their 
prolonged engagement with the game. 
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'. 
• An analysis will be undertaken of the views of regular users as posted as 
customer reviews on an independent website. 
9.2.3 Selected Children: age and gender 
.. ' 
.. 
The selection of children for this study is not ps structured as in those of previous 
studies. For this study, the data came from three sets of data from three different 
groups of children. The research however tried to keep as close to the 10 to 14-age 
range as possible and from both genders. 
9.3 The Investigation 
Data for this study was collected from three groups of children. The investigation 
involves: 
• Revisiting the video recordings of children Involved in previous studies, Study 
2 in particular 
• Responses to questionnaires distributed to willing children 
• Further scrutiny of customers' reviews from Independent web site sources. 
This provides three groups of data: 
• Group 1: Revisiting data from two children In Study 2, a boy and a girl that 
had been playing The Sims for over a month, in comparison to those that had 
just played them during the Study 2 session. These children participated in 
the two experimental conditions in this study. A close examination of their 
engagement patterns \might give more insight into the longer-term 
engagement Phenomenon!, 
• Group 2: These data were from children that were not specifically selected to 
do an experiment, but were respondents to questionnaires distributed to 
those that have The Sims experience, had played or were currently playing 
The Sims. These children were from various schools that were willing to 
participate. 
• Group 3: These data were from comments of children as customer reviewers 
from Independent sites. Their lists of responses could give further evidence of 
their reaction to the design features after some length of play. 
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9.4 Data from Group 1 
There are four children with previous experience in Study 2 but Case 1 Boy (12) and 
Case 2 Girl (14) were specifically chosen because these two cases were in particular 
known to have a prolonged play experience, ,with The Sims. These children had 
played the game during the month before the 'e~perimental design of Study 2. 
Both children did both conditions as follows: 
1. Simulation (Condition 1) of Study 2 (LM$ - 2 Loc- MBuFCFm 
In this the experimental condition the children were given limited money to spend 
($20,000) - Limited (L) Money (M) $ = (LM$); with only two locations to choose 
from in the neighbourhood - Two Locations = (2 Loc); a house that must be built by 
themselves but freedom to create their own family members - Must Build (MBu) Free 
(F) Create (C) Family (Fm) = (MBuFCFm) 
The opportunity to be in a simulation mode gave the child the challenge of 
maintaining family life within limited money constraints. The experiment was like 
actual game play but the restrictions above limited their ability to develop. The 
children were allowed to build and create a house but In a location that was specified 
for them within a set budget. They were given a sense of control and role play to 
keep the family going, maintain relationships, basic needs, moods and desires within 
the family and its neighbourhood. These children were given 40 minutes to complete 
the game. 
j 
2. Construct Session of Condition 2 of Study 2CULM$ - FLoc - FBu/By FmG) 
i 
In this experiment money was unlimited (up to $1 million and more) - Unlimited 
Money $ = (ULM$); the child was free to choose a location in the neighbourhood -
Free Location = (F Loc); The child was free to build his or her own house or buy a 
ready made ones but the family members were created for them - Free Build (FBu) 
or Buy (By) Family (Fm) Given = (FBu/By FmG) 
The purpose was also to enable the researcher to identify factors that affected 
engagement in the construct and build mode. Since the children were given 
unlimited money to spend they had more freedom of choice. They were free to 
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choose a location in the neighbourhood; free to build a house or buy a ready made 
one. They could choose any place, anywhere because money was unlimited. The 
game structure was modified to fit this experimental condition. Even though they 
were not able to create their own family the children faced no money constraints to 
maintain the family life In the simulation mood': if they are able to get to this stage in 
the 40-minute period. 
9.4.1 The Findings 
The implications of prolonged play on the performance of the selected children are 
best described by comparison to the performance of the other children in the study. 
The non-selected children come from two groups, those with some experience of The 
Sims and those that were newly introduced to the game during the Study 2 period. 
a. Comparing Prolonged Play Children with Children With The Sims Experience 
Table 9.1, 9.2, 9.3 and 9.4 below are performance of the two groups of children: 
one with The Sims experience with a known length of play before doing this 
experiment and another with The Sims experience but it was not known how recently 
or how long they had played The Sims. 
Prolonged Play Cases 
"f Experiment 1- Average 
Simulation Condition 5mln 10 mln 15 mln 20 mln 25 mln 30 mln 35 mln 40 mln Scores 
Boy 1 (12) 5 6 7 9 10 8 6 6 7.1 
Girl 2 (14) 6 7 7 8 7 7 6 8 7 
~verage Scores 6 7 7 8 7 7 6 8 7 
\ 
Table 9.1: The Two Selected Prolonged Play Children In Study 2 doing Condition 1 (Simulation) 
I 
Cases With The Sims 
Experience of 
Experiment 1- Average 
!simulation Condition Smin 10 mln 15 mln 20 mln 25 mln 30 mln 35 mln 40mln Scores 
Boy 7 (11) 6 6 7 8 8 7 8 8 7.3 
Girl 6 (11) 8 10 10 8 10 10 10 10 9.5 
IAverage Scores 7 8 8.5 8 9 8.5 9 9 B.4 
Table 9.2: Another two children in Study 2 with Sims experience doing Condition 1 (Simulation) 
There is little difference between these children. Three of them started quite low (6) 
and showed slight improvements in engagement scores through the session but did 
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not reach the maximum. Girl 6 started higher and reached and sustained the 
maximum after 25 minutes. 
Prolonged Play Cases . . .. 
~f Experiment 2 - Average 
Ironstruct Condition 5mln 10 mln 15 mln 20 min' 25 mln 30 mln 35 min 40 mln Scores 
BoY 1 (12) 8 10 10 8 10 10 9 10 9.4 
Girl 2 (14) 10 10 10 9 9 10 10 10 9.B 
lAveraqe Scores 10 10 10 9 9. 10 10 10 9.8 
... 
Table 9.3: The Two Selected Prolonged Play Children In Study 2 doing Condition 2 (Construct) 
\Cases With The 51ms 
Experience of 
Experiment 2 - Average 
Construct condition Smin 10 mln 15 mln 20 mln 25 mln 30 min 35 min 40 mln Scores 
BC!'L7 (11) 8 9 8 10 10 10 10 10 9.4 
Girl 6 (11) 10 10 10 10 10 10 10 10 10 
Averitge Scores 9 9.5 9 10 10 10 10 10 9.7 
Table 9.4: Another two children In Study 2 with Slms experience doing Condition 2 (Construct) 
From Table 9.3 and 9.4 all the scores for the construct condition are very close and 
high 9.8 with the Prolonged Play group and 9.7 with the experience group. 
Comparing the findings according to experimental conditions of simulation Vs 
construct, construct tended to receive higher scores than simulation from the 
beginning to the end of the session. 
b. Comoaring Prolonged Play Children with Children Without The Sims Experience , 
The rest of the children in the ~tudy had no experience in playing The Sims. The 
I 
effect of engagement pattern of prolonged play Is best described when comparing 
the average scores of the selected prolonged play children with the non- experience 
children doing the same experiment. Table 9.5 and 9.6 below shows the averages 
from these two groups of children doing Experiment 1 and 2. 
Cases from Study 2 Average 
Experiment 1 5 min 10 min 15 mln 20 mln 25 min 30 mln 35 mln 40 min 
!Ayerage scores for Prolong 
Play. Children 6 7 7 8 7 7 6 8 
iA.verage Score for other 
children doing Simulation 7 7.1 7.7 7.9 7.4 7.9 8.8 9.5 
Table 9.5: Average Engagement Scores of Prolonged Play Children and No Experience Children doing 
Condition 1 (Simulation Condition of Study 2) 
Scores 
7.0 
7.9 
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Cases from Study 2 Average 
Experiment 2 Smln 10mln 15 mln 20 lmin 25 mln 30 mln 35 mln 40 mln Scores 
~yerage Scores for Prolong 
Plav Children 10 10 10 9 9 10 10 10 9.8 
jAverage Score for other 
hildren doing Construct 7.4 7.5 8.3 9.3 9.5 9.8 9.9 10 9.0 
Table 9.6: Average Engagement Scores of Prolonged Play Children and No Experience Children doing 
Condition 2 (Construct Condition of Study 2) . 
From the tables it could be seen that the non-experience children also find the 
simulation condition less engaging (7.9) than construct (9.0). Therefore from the' 
average scores it could be concluded that overall the construct condition tended to 
score higher than simulation be it after prolonged play or only on a recent 
experience. 
Besides looking at averages, this comparison was also made by looking at the 
individual performance of the non-experience children compared with that of the 
prolonged play children. Figure 9.2 and 9.3 give the evidence of engagement 
patterns traced from Tables 9.1 and 9.3 of the two selected children when doing 
Condition 1 and Condition 2 within the time limit of 40-mintues. 
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~ 
Their performance could be compared to the individual performance of the rest of the 
non-experience children In Study 2. Table 9.7 and 9.S below shows the patterns of 
engagement of the rest of the children. A closer analysis of the scores in the next 
section will enable us to understand more about engagement beyond the 40-minute 
experimental sessions. 
Engagement Scale Scores for Condition 1 
Simulation Condition of Stud 2 of Non- Ex, erience Children 
5· 10- 15- 20- 25- 30- 35- 40-
Cases mlns mins mlns mlns mlns rnlns mlns mlns Average 
Girl 1(14) 7 
, 
6 8 8 9 9 10 10 8.4 
Girl 3 (9) 8 
, 
~ 10 9 8 9 9 10 9 
Girl 4 (10) 10 8 10 10 5 7 9 10 8.1 
Girl 5 (12) 7 7 5 8 10 9 10 9 8.1 
Bov 2 (10) 7 8 9 7 9 6 9 8 7.9 
Bov 3 (14) 5 6 7 7 8 7 9 10 7.4 
Bov 4 (14) 6 8 8 7 9 10 8 10 8.3 
Bov 5 (12) 8 8 8 8 5 6 7 10 7.5 
Bov 6 (l0) 8 7 10 9 7 9 9 10 8.6 
Bov8(1l) 7 7 6 8 7 8 8 9 7.5 
Girl 7 Ill) 5 5 6 7 6 8 8 9 6.8 
Girl 8 Ill) 6 6 5 7 6 7 9 9 6.9 
Averaqe 7 7.1 7.7 7.9 74 7.9 8.8 9.5 7.9 
Table 9.7: Engagement Scores for Other Children Without Experience 
doing Condition 1 - Simulation Condition of Study 2 
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Engagement Scale Scores for Condition 2 
Construct Condition of Stu~y 2 of Non-Ex~rlence Children 
5- 10- 15- 20- 25- 30- 35- 40-
tases mlns mlns mlns mlns mlns mins mlns mlns Average 
"Irl 1 (14) 9 8 8 10 8 9 9 10 B.9 
Irl 3 (9) 7 7 9 9 10 10 10 10 9 
I<>Irl4 (lQ) 8 8 10 10 10 ' 10 10 10 9.5 
!<>irl 5 (l~ 9 8 10 10 10 10 10 10 9.6 
BQY_2(10 6 7 8 10 10 10 10 10 B.9 
Bov 3 (14 4 5 6 9 10 10 10 10 B 
Bov4(14 9 8 9 10 10 10 10 10 9.5 
BoV 5 (12 6 7 7 8 8 8 .. 10 10 B 
Boy 6 (10) 8 9 10 10 10 10 10 10 9.6 
Boy 8 (11) 8 8 6 9 10 10 10 10 B.9 
lGirl 7 (11) 8 8 8 9 10 10 10 10 9.1 
Girl 8 (11) 7 7 8 8 8 10 10 10 B.5 
~verage 7.4 7.5 S.3 9.3 9.5 9.B 9.9 10 9 
Table 9.B: Engagement Scale Scores for Other Children Without Experience 
doing Condition 2 - Construct Condition of Study 2 
9.4.2 Analysis of Findings of Group 1 
a. Analysing the Comparison of Performance between Prolonged Play Children With 
The Sims Experience Children 
The two children identified as prolonged play children had a known experience of The 
Sims in the previous month. The other two children also had experience but this was 
not known at the time of the experiment: they could, for example, have not played 
the game for several months. The analysis shows that, with the exception of Girl 6, 
the pattern for these children in the simulation condition is very Similar, i.e. starting 
, 
at a level of 5 or 6, averaging 7.1 and not reaching the maximum at the end. Girl 6 
was more positive from the start!S and had 6 maximum scores. 
Having constraining conditions in choices of place to. play made these children feel 
some frustration. They had been playing The Sims about a month and had used all 
the options in the game. Getting a location specified for them by the researcher and 
knowing that those two particular locations gave them limited access to money was 
limiting for them. 
When the children were interviewed about playing this session one of them had this 
to say, " I have played in that place before ... you cannot do much there ... not enough 
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money. It gets a bit boring ... after sometime ... you have to get them a job, find more 
money ... and all that. I played with it so many times like that. Some times. it is 
interesting. 1 am quite bored with the game now ... " 
In the construct condition the average engagement scores for all four children are 
close to the maximum, with very high scores (rom the beginning to the end of the 
sessions. This condition gave the children more freedom and enabled them to be 
creative. They were most of the time engrossed with. what they were doing: creating, 
building and decorating. Their previous experience of playing the game, their 
prolonged play sessions had an effect In preparing them to get maximum benefit 
from this condition. 
The skills in constructing which they had acquired after a month of playing the game 
seemed to have helped to ease their way into this session. Through video 
observations these children were not seen to be struggling to learn to use the 
operative tools. Their performances were similar to the addictive child earlier 
described in Study 4. Their experiences in playing the game were much more recent 
than some children chosen in Study 4 of groups with, Sims experience. Their 
memories were much fresher and recent and therefore there are no traces of 
struggling with the game for the first 15 minutes into the game. 
There were signs of slight 'disengagement' after about 20 minutes for 3 of the 
children. This was more marked when viewing the video recordings. There were 
signs that they had exhausted the potential of the 'materials' available to them. 
There were the same sets of furniture to scroll to, the same set of floorings, 
windows, plants, etc. Having lots! of money seems to make it affordable to buy all the 
furniture, do all the extensions, etc. The only thing that kept them engaged had been 
in making the house bigger and bigger. But then the question that arises "how many 
swimming pools could there be in a house?" With that much money the number is 
endless, but yet the shape, the accessories, etc. that came with it is the same. 
When an interview was conducted the children had this to say ... "You keep on using 
the same furniture again and again .. , it would be interesting if there are some more 
stuffs ... " "I quite like it ... half way through the game 1 decided to design my actual 
house and plan the extensions to make it much bigger ... it is quite fun actually ... " 
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b. Analvsing the Comparison of Performance of the Prolonged Play Children with 
Children Without The Sims Experience 
Both groups achieved higher average scores for construct than for Simulation, I.e. 
7.0 and 7.9 for the prolonged and rion-experience groups for Simulation 
respectively, 9.8 and 9.0 for the construct condition. The construct condition was the 
more engaging. 
" 
However, the pattern over the session was different for the two groups. In the 
simulation session the prolonged group did not show a steady rise to the maximum; 
they were frustrated by the limitations imposed on them. However, the non-
experience group show a steady rise from 7.0 to 9.5 by the end; they were 
gradually getting more engaged. 
In the construct condition the prolonged play children started high and stayed fully 
engaged. The no-experience group averaged 7.4, 7.5 and 8.3 for the first 15 
minutes before starting a steady increase to maximum scores at the end. 
In both conditions the non-experience group are showing a learning experience. As 
they master the different skills they need for the two conditions, they gradually get 
more engaged. The construct condition has sufficient resources for the prolonged 
play group to be fully engaged throughout but there are signs that they have 
exhausted the opportunities of the constraining simulation condition. 
9.4.3 Conclusion 
I 
Thus for the two children it can be concluded that prolonged play does have an effect 
on engagement patterns and engagement tends to cease not so much due to the 
length of play but when the materials provided by the game have been used to 
exhaustion. 
A related factor about prolonged play is that when a child has had complete freedom 
to play the way they fancied sudden restrictions to what they can do tend to cause 
them to become 'disengaged' with the game. This finding was also in evidence during 
the free play sessions of Study 2. Some of the children in this study had expressed 
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their likings for the free play sessions given to them before doing conditions 1 and 2, 
much more so than actually doing conditions 1 and 2. 
In the condition where they had limited money, the children sometimes had bad 
• ,. I , 
experiences, e.g. the characters had to do to'~ork because there was no money but 
they sometimes refused to do so because they were too weak and had not eaten any 
food for there was no money to buy them. When they go to the construct session, 
some children still thought about restriction. "This·.is too expensive ... better not buy 
iLbut oh yeah ... there are still lots of money left. I forgot about that!" 
Thus from the data of children in this group it could be said that simulation 
interaction tended to limit the chances for the children to set their own goals as 
compared to construct interaction. Once a child had acquired the basic motor skills to 
operate they start to set their own targets but In the simulation condition the nature 
of the restrictions tended to limit the space the selected prolonged play children 
could play with. The children could only play "god" to a certain extent, which later 
tended to be repetitive. After sometime all the possibilities of role-play tend to be 
exhausted and they became less engaged. 
In the construct condition, however, the design feature allowed the children to set 
many more goals themselves. They could build a house and always be able to 
redesign new ones. The only exhausting factor is the materials used to build and 
decorate, that is when they were to continue building and expanding on the same 
house they had built. Having the time span of 40 minutes, limited the child's ability 
\ 
to explore other possibilities. Thus, after sometime into the session, the possibilities 
became exhausted too. There a~e lesser choices of furniture, lesser choices of what 
else to buy and decorate, etc. This In many ways affected their engagement pattern 
and therefore we see some form of 'disengagement' occurring in the duration of the 
session for the children who had played this game before. 
Even though the possibilities of the two design features, simulation and construct, 
tended to get exhausted over time, it is useful to note that construct interactivity 
seemed to give much greater goal setting possibilities than simulation interactivity 
after prolonged play. 
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9.5 Data from Group 2 
From the findings of the previous studies there seemed to be a need to find out more 
of the reactions of children who play The Sims not under the confinement of an 
.. ' 
experimental session. What do children who' have played The Sims for a longer 
period of time say about the game, their likes and dislikes, whether they are still 
playing with it, or have stopped, and if they had stopped when, where and why. 
Perhaps from their answers we might see the long-term effect of the two design 
features of construct and simulation interaction. Perhaps it will help to reveal the 
design features that sustain children's interest and the ones that exhaust them. 
A questionnaire was designed to seek answers to these questions and was 
distributed to children that have The Sims experience, had played the game or were 
currently playing it. Questionnaires were distributed and 12 responses were 
obtained. 
9.5.1 The Questionnaire 
The questionnaire asked ten questions in a friendly and easy way (using Comic Sans 
font, etc.). The questions were rather short and simple because children do not like 
long demanding ones. Although Construct and Simulation design features were a 
subject of interest they were not addressed directly. Evidence about them was 
deduced from the answers especially to questions 4, 5, and 9 (Appendix C). 
The questions asked were: 
1. Are you still playing The slims? (Yes or No) 
2. Are you a fan or ex-fan? 
3. How long have you played The Sims? 
4. Could you .tell me something about your happiest moments when playing The 
Sims? 
5. Could you tell me something about your most boring moments of playing The 
Sims? 
6. If you are still playing, could you tell me why you still want to play it? 
7. If you do not like to play it anymore could you tell me why you stopped? 
8. When did you stop? 
9. How long have you played before you stopped? 
10. What other things do you want to tell me about The Sims? 
• Anything you like or dislike? 
• Anything I do not know that you knew? 
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• Any picture of a house you have created? (You could send it to my 
email address if you like) 
• Any funny, interesting, sad, boring, or frustrating story you want to 
tell me about The Slms? 
9.5.2 The Findings 
• ,.j 
Most of the children that answered the questiqnnaire, (9 out of 12), said they were 
still playing The Slms. All of them said that they were fans of The Sims, including the 
ones that had stopped playing. The children had played the game from 6 months to 
two years. 
In order to know which features still sustained interest the comments in the answer 
to the open-ended questions were classified under two categories: one of simulation 
(5) and another of construct (C). Some comments are technical (T); about the 
computer or the way the game works on it. There were also other comments about 
external factors that influence how the children play the game (Ell). Most of the 
comments could also be evaluated as positive (+ve) or negative (-ve). 
Below are their comments and the categories in which each of them were placed: 
1. When they were asked to describe their happiest moments when playing The 
Sims, some of them have these to say: 
" When they have babies, because you get to name it and it is always a boy" 
(5) +ve 
" Building is really fun, the challenge Is to make them happy" (C) +ve 
" When playing The Sims my happiest moment is building the houses and 
trying to make them as big as possible" (C) +ve 
,-
" Building houses and keeping track of finances" (C) +ve 
" My happiest moment is when I get to build a house for The Slms and we can 
build the house using our imagination" (C) +ve 
" I like building the house and buying the items" (C) +ve 
" When I could afford extensions for the house so that I could make my Sims 
happier quicker" (C) +ve and (S)+ve 
I Total counts I (C) +ve = 6 : (5) +ve = 2 
2. The description of their boring moments were: 
" When they don't work and get depressed" (5) -ye 
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" Waiting for the game to load, when they are asleep or at work" (T) -ye and 
(S)-ve 
" My most boring moments are when The Sims are just sitting watching T.V. 
or just watering the plants, etc." (5) -ye 
" When they were in bed or at work" (5) -ye 
" The boring moment is when The Sir'ns go to sleep and snore all night" 
(S)-ve 
" The most boring moment is when The Sims go to work and school" (5) -ye 
" Waiting for the game to load and looking after the babies" (T) -Ye and 
(5) -ye 
I Total counts I (5) -ye = 7 : (T) -ye = 2 
3. When asked why they are still playing it, they had this to say: 
" Because I love it!" (E/I) 
" I like playing it because it is cool controlling people's lives and making them 
do what you tell them to" (5) +ve 
" Because it is fun to play and control people's lives" (5) +ve 
" It's just fun to play it because it's like a real family doing their daily work" 
(5) +ye 
" I still play it because I like watching it doing things e.g. painting, swimming, 
etc." (5) +ve 
" Because there is an obstacle to overcome everyday" (5) +ve 
Total counts I (El/I) - 1 : (5) +ve = 5 
I 
4. When asked if they do not play it anymore could they tell why they stopped 
they had this to say: 
" Because I get stressed when they don't work and get depressed" (5) -ye 
" I still like to play The Sims but I don't have time anymore, the new 
extension pack does not work well with my computer, I stopped playing 
since" (T) -ye and (E) -Ye 
" My mum made me stop because I am kind of addicted to it... time passes 
very quickly ... I forget to do things often ... mum gets angry ... " (E/I) -ye 
Total counts I (5) -Ye - 1 : (T) -ye - 1 : (Ell) -ye = 2 I 
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5. A comment from an older fan: 
" I recommend getting stuff from the Internet. There are all kinds of cheating 
objects, such as a coffee-machine that can make your Sims go for ever 
(although it is also addictive, so they"i1img around the computer), a batman 
comic shelf that improves your skills,. a painting device that boosts your 
charisma as well as your creative skills, charisma shower, doors that enable 
children to act like adults and so on - of course - lots of furniture, that just· 
looks cool. But you need a high-speed connection and plenty of room on your 
hard disc to get them" (T), (5) and (C) 
Total counts I (5) = 1: CC) - 1: (T) = 1 
But what if they are not able to get expansion packs or access to Internet 
because of the "incompetent machines" that they possessed? These fans also 
have some other things to say about The Sims within the structure that they 
had. Some of their comments were: 
" Overall I think The Sims is a great game and I would recommend it to 
anyone. Some funny moments are when The Sims houses catch fire and you 
see them all running for their lives. It can be frustrating when The Slms are 
not happy because when they are not happy they won't do anything e.g. cook 
or clean and go to work." (5) +ve and (5) -Ye 
" I have not got any of the new expansion packs so the features seem boring" 
(T) -ye, (5) -ye and (C) -ye 
Total counts I (5) +ve = 1 : (5) -ye = 2 : (T) -ye = 1 : (C) -ye = 1 
How did children try to overcome this limitation? For some they had this to 
say: 
" I know a cheat for money" (T), (5) and (C) 
" You can make a floating house by making a wall downstairs. Then make a 
second floor. Then make the upstairs like a real home. Then put stairs 
anywhere you want. Then delete the walls downstairs and there you have it, a 
floating house" (C) +ve 
" The funniest moment of The Sims is when they are so tired and fell asleep. 
A frustrating moment of The Sims is when a boy or a girl gets to be sent to 
the other school and it will automatically be lost from your family" (5) +ve 
and (5) -ye 
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"It was funny when my Sims got stuck in the maze I made and it couldn't find 
the exit. Also its funny when the burglar gets caught" (C) +ve and (5) +ve 
I Total counts. I (5) = 1 : (T) = 1 : (C) = 1 : (C) +ve = 2 : (5) +ve = 2 
. " 
From the lists of 42 comments classified under the four categories of (C), (5), (T) 
and (E), some are positive, some are negative whilst others are neutral statements. 
Table 9.9 below shows the counts according to the categories mentioned. 
Comments +ve -ye Neutral Total 
statements statements Statements Statements 
SlmulationJS) 10 . 10 2 22 
Construct (C) 8 1 2 11 
Technicality (T) - 4 2 6 
External/Internal (E) 1 2 - 3 
Total Comments 19 17 8 42 
Table 9.9: Classification of questionnaires 
9.5.3 Analysis of Findings ofthe Questionnaire 
Before an analysis could be made it is best to note how the responses relate to 
engagement. 'Fun' in this context is taken to mean the children are engaged. 'Poor' 
are moments when they are doing things that are less engaging. Analysing the data 
can therefore give us more information about what they were finding engaging and 
what they were not finding engaging. 
a. Simulation Interaction Category (5) 
\ 
From the responses given by ~his group, as seen in Table 9.9, the Simulation 
Interaction feature had more comments that were engaging than any other category. 
The irony is that this feature also had the most negative statements. In fact this 
feature had an equal number of positive and negative statements. Why does it get a 
mixed response? 
Analysing the positive statements reveals that children find the elements of play in 
, 
simulation an engaging experience. They were able to set a target for managing their 
families and then see what happened. Some of the challenges would be to complete 
a task (a phenomenon known as task closure) and they liked to set and achieve 
higher attainment levels to fulfil the new levels of aspirations. 
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Some examples of when children get engaged are when there is a drive from within 
themselves to complete a task they had embarked on in the game, like, after 
building the extension to the house they created, they wanted to see what the 
characters would do with it. After increasing' the charismatic skills what do the 
characters get from it (in the game the character get promoted and thus earned 
more money)? With more money what else is needed, etc? Much of what is 
happening Is affecting the function of the mental model skills of the individuals. Thus 
from these statements we can see that Simulation Interaction enables the users to 
experience an intrinsic motivation phenomenon from within, making them want to 
continue playing and not wanting to stop. 
The simulation feature allowed the children to achieve goals either set for them by 
the designers or set by them. This happened during the 40-minute experimental 
periods and also during prolonged play. When we analyse the statements closely in 
the context of prolonged play we can see that playing simulations for a longer period 
does ultimately lose its engagement power. 
As the children get deeper and deeper into the game after prolonged play, the 
game's challenge became exhausted. The role that they could play in Simulation 
interaction became repetitive, mundane and ultimately boring. Thus the children, 
even though they had quite a lot of positive things to say about simulation made an 
equal number of negative statements about the feature after prolonged play. An 
example of a negative statement would be "My most boring moments are when The 
\ 
Sims are just sitting watching T.V. or just watering the plants, etc." One of the likely 
reasons why this is so is becaLse the children have exhausted the goal setting 
challenges set by the game for them whilst the ones they could set for themselves 
are very limited in Simulation Interaction. 
b. Construct Interaction Category (C) 
Even though there are fewer statements referring to the Construct Interaction 
feature, only 11 statements (Table 9.9), the majority of them are positive ones (8), 
only one negative and two neutral statements. Why was this feature been referred to 
so positively? 
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Analysing the positive statements reveals that this feature gives the children a 
chance to explore more of their creative potential. The children used the constructing 
materials to build houses of their own. They were free to build and create whatever 
they like and decorate it with the furniture th'e feature provides. The feature allows 
them to set targets for themselves. When the children were in this construct mode, 
the live mode is at a stand still. They do not have to cope with managing family 
lives, problems, etc, Once they have acquired the motor skills In finding more ways 
of manipulating the operative tools, etc" the children achieve as many goals as they 
like in building, expanding and decorating the house. Thus this feature has the ability 
to capture children's engagement behaviour for hours and hours, which explains why 
it receives only one negative statement. 
This feature enables the child to explore and use their imagination much longer than 
simulation does. Here the children are able to set their own goals and have more 
chance to find ways of achieving them than that of the simulation feature. This 
feature tends to make greater use of motor skills to use the operative tools to build 
and construct. Once the children had acquired these skills all they needed to do was 
to set their own goals to create and decorate. The opportunities are endless as long 
as the game can supply the materials and tools to fulfil the expanding nature of their 
imagination. 
c. Technicality (T) 
Some of these children (6) hav;~ expressed frustration with the technical features of 
the application. Most of these tecrhnical problems were derived from the low capacity 
of their computer systems to cope with the demands the game made. Thus some of 
their comments were about the problems of loading, the demands on the system of 
expansion packs, etc. The problem could be resolved either by upgrading their 
system or buying a new one, which for some was not possible. This factor 
emphasises the fact that the game may still be engaging after prolonged play but the 
limitations of the technical system may cause them to stop playing it. 
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d. External/Internal Factors (Ell) 
The comments in this category are rather emotional in nature. Some of them come 
from within the children whilst some are external in nature. This category did not 
reflect upon the design feature or the system .. ·.Qn~ positive comment "Because I love 
it!" could not be interpreted because of the lir~itation of the questionnaire method. 
The next two (E/I) statements are negative statements. In one statement the 
reason for stopping, besides the new expansion do~s not work with the system, was 
about an external reason of time. The child said that they did not have the time 
anymore to play the game. Another external reason of stopping was their mother 
made them stop. Both these statements show that the game still engages the 
children after prolonged play but there are other external reasons beyond their 
control that make them stop. 
9.5.4 Conclusion 
From the questionnaire survey it is obvious that children do find this application very 
engaging over a long period. The ability of the application to achieve this depends a 
lot on the design features incorporated in it. The two design features, simulation and 
construct interaction, do indeed sustain the engagement levels of children even after 
prolonged play. From the responses of these children it could be said that these 
features work very well together rather than in isolation as they were used in the 
experimental studies. 
It was also found that it was ~ot always the design features that exhausted the 
engagement level but the technical limitations of the system that made them feel 
frustrated. It is a situation similar to that of a child who had exhausted possibilities 
of their Lego building blocks to build even more imaginative bUildings. The child had 
a choice either to dismantle or start building a new one with the blocks they have 
already got or wait for a time and money to get new ones, something different or 
more challenging e.g. moving from "Dubio Lego to Technic Logo", from bigger blocks 
to smaller blocks, from building houses to aeroplanes, etc. For some they might just 
outgrow it before they could not afford to buy the new versions. This is the same as 
saying they have exhausted the possibilities of the game and therefore moved on to 
other things. These children seemed to do a lot of work on simulation and ventured a 
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lot into the possibilities of construction but the prolonged usage exhausts all these 
possibilities In the end. From the answers to the questionnaire it could be deduced 
that the boring effect Is reached much faster in simulation than construct . 
. " 
9.6 Data from Group 3 
Looking at children as customer reviewers on independent web sites can give further 
evidence of their reaction to the design features after some length of play. This is 
where the data from this group of children was obtained. Group 3 are some 
collections of children's comments about The Sims since its release in February 2000 
until recently. 
The comments could be categorised to reflect the children's preferences for the 
design features of this application. From the customer's reviews their expressions of 
preferences, either the descriptions of what they did with it or their frustrations with 
it seemed to fall Into a number of categories: length of play, simulation Interaction 
mode (S), construct interaction mode (C), technicality (T) and some neutral 
statements (N) which refer to attitude, etc. The latter comments were rather non-
specific, especially in determining whether it is construct or simulation they are 
talking about. 
9.6.1 The Findings 
The children's reactions to the game can be organised by the phases of The Sims' 
\ 
versions, from the earliest to the latest: . 
I 
i. The Early Version Phase (sometime In the year 2001) 
The phase when there was the basic - The Sims with no additions and 
expansion packs. 
ii. The Later / Recent Version Phase (sometime in the end of the year 2003 and 
beginning of 2004) 
When the game had matured over time there are expansion packs. They 
could play on line. The coming version even has 3Ds and in play-consoles. 
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9.6.2 The Positive and Negative Views of Prolonged Play of the 
Early Version 
There are lots of views that could give some indication about the effect of 
engagement on prolonged play. Table 9.10' b~low is a list of positive and negative 
comments given by boys (B) and girls (G) in the customer's review. 
No Positive Views No N~g~tive Views 
1. "They say time flies when you are having fun and 1. .. "Initial trill" (B) (N) 
that Is certainly true with this game" (G) (N) 2. . '''Can play up to 5 hours after that the same 
2. "Two weeks after receiving the game I am stJII thing over and over again" (B) (N) 
strong with 2,000,000 In the bank and a fantastic 3. "Dull game no staying power" (B) (N) 
original game" (G) (N) 4. "After 3 weeks it Is all done ... a couple of 
months later you take It out and rediscover 
it again" (B) (N) 
5. "Great game for the first week then it 
Key: becomes rather repetitive" (B) (N) 
Boys comment (B) 6. "Boring after a while" (G) (N) 
Girls comment (Gl 7. "living a whole bunch of people's lives gets 
boring after awhile ... prefer designing cities" 
(G) (S) 
Table 9.10: Positive and Negative Views of Boys (B) and Girls (G) About Length of Play 
9.6.3 Other Comments During Early Version Phase 
There are a number of comments during the earlier version phase worth 
mentioning because these comments have led to the version that exists today: 
more user friendly, with expansion packs, online Sims, game consoles, 3D graphics 
(yet to be released at the time of writing) etc. 
Some comments about the tec~nical system (T) were: 
"Hard to play" (B) (T -vel 
"Design not user friendly" (B) (T -vel 
"Graphics not particularly realistic" (B) (T -vel 
"Great graphics and believable actions" (G) (T +ve) 
"Need more extra" (B) (T -vel 
Other neutral (N) comments were: 
"If you are a fan of gun wielding this Is not the game for you" (B) (N -vel 
"Voyeuristic game" (B) (N) 
"Almost nothing you can't interact with" (B) (N +ve) 
"Laughable game that annoys more than it entertains" (B) (N +ve) 
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"Too open-ended and offers no hint of objectives and goals for players to 
reach" (B) (N -vel 
"Pretty mundane and tedious game" (B) (N -vel 
"A smaller game than SimCity, basically it is about SimLife" (B) (N -vel 
"No overall goal therefore repetitive and boring" (B) (N -vel 
"Good and evil purposes Is your choice" (B) (N +ve) 
"Not fast moving therefore good" (G) (N. +ve) 
"No fighting, which I hate" (G) (N +ve) . 
"Have mixed feelings but now completely addicted" (G) (N +ve) 
"Advantages: Highly Addictive Disadvantages: Highly Addictive" (G) (N) 
"It's been superbly designed so that if you want something doing you have to 
work for it"(G) (N +ve) , 
"It isn't as complicated as it sounds and there's a tutorial for novices"(G) (N 
+ve) 
"The game has endless possibilities and has been very well developed" (G) (N 
+ve) 
"You may be frustrated after a while - no real goal - just build and make 
them happy and then watch them live - many little intricacies to entertain 
you" (G) (N -vel 
A summarised count of statements made according to gender can be seen in Table 
9.11 below. 
9.6.4 
comments +ve -ye Neither Total 
Categorisation Statements Statements +ve nor -ye Number 
Boys Girls Boys Girls Boys Girls 
Technicality - - 4 1 - - 5 
Statements 
Neutral 3 6 5 1 1 1 17 
Statements 
Table 9.11: Positive and Negative Statements of Boys and Girls in the Early Version Phase 
j 
Views about consJruct and Simulation Mode of Prolonged 
Play 
The views about Construct and Simulation Mode are affected by the phases of the 
application. In order to look at the effects of Construct and Simulation, the views are 
also best categorised under the earlier version phase and the later or more recent 
version phase. Table 9.12 below is comments about the earlier version, and Table 
9.13 about the later or recent version. 
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Phases of 
The Sims 
Development 
The Earlier 
Phase 
1 
2 
3 
Construct 
"Can bull doze or build" (B) (+ve) 1 
"You can get rid and create a new one" 2 
(B) (+ve) 3 
"Choose the easy route of startlr)9 out 
with a small house" (G) (N) . , , 4 
5. 
.6. 
7 
8 
9 
Key: 
Boys comment (B) 
Girls comment CGl 10 
11 
12 
13 
Simulation 
"Prefer to destroy and annoy The Sims" (B) 
(+ve) 
"Allows to take control" (B) (+ve) 
"laughable game that annoys more than it 
entertains" (B) (+ve) 
"A simulation is an insult as It becomes so 
real to the point you are drawn into become 
part of the fabrication created" (B) (+ve) 
"Game for power- mad people who like the 
Idea of contrOlling lives" (B) (+ve) 
"You basically control your own little world" 
(B) (N) 
\'The. Idea of controlling excited the 
megalomaniac In me. I could create nasty 
families In some houses and perfect families 
In others" (B) (+ve) 
"If you are a simulation fan you must have 
this and you'll be converted within a few 
hours" (B) (+ve) 
"Who would have thought that running 
people's lives would be so much fun" (B) 
(+ve) 
"Once they commute from your little 
neighbourhood they're out of control" (B) (N) 
"Play God or the devil" (B) (N) 
"Game for the bossy type, if you like to run 
peoples lives and take over then this is the 
game for you" (B) (N) 
"This is the ultimate God game" (B) (+ve) 
Table 9.12: Views about Construct and Simulation Mode of Early Version Phase 
All the views given about these two features (Table 9.12), construct and simulation 
during the earlier version phase are positive views. The gender factor could not be 
examined because most of these views come from boys. As the years goes on the 
version becomes more 50phisti~ated and grows with the child. More is demanded of 
these two features Construct Jnd Simulation Interaction. Table 9.13 below are 
views of the later or more recent version of The Sims. 
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Phases of 
The Slms 
Development 
The Later / 
Recent 
Phase 
Construct 
1 "House can be built on hills so no need to 1 
flatten the land" 
2 "3D, e.g. more realistic looking skin" 
3 "Genetic traits -DNA" 
4 "Weather· rain, storms, lightning afld 2 
more" , . 
5 "Able to build doors and windows on 
diagonal walls" 
6 "Can build more than two stories high" 
7 "A 'Create-a-Sim' option has replaced 
the old way of 'dressing' your Sims. No 
two Sims will be the same. You start by, 
making your Slms entire appearance 
from preset templates and a lot of sub 
sliders" 
8 "More career paths with levels. 
Teenagers and elders have separate 
career paths. E.g. elders, upon 
retirement, receive a pension and will 
receive money and not have to work 
anymore" 
9 "There are also weekdays and weekends, 
and your Slms establish work schedule" 
10 "You could customised objects e.g. 
change colour of sofas" 
Simulation 
"Sims aged so you can watch your Sims 
grow up e.g. being pregnant, going to 
their first job, getting married. There are 
options to stop aging" 
"Relationships more realistiC, react when 
other Slms walk Into the room" 
Table 9.13: Views About Construct and Simulation Mode of Later I Recent Version Phase 
These comments show how the designer of the game, Will Wright, tried to 
implement what he aimed to create when he said that the next generation of The 
Sims (Sims 2) would be " more expressive, more interesting and more lifelike, but 
they'll still have that funny, open-ended, chaotic atmosphere like you see in this first 
game". One customer's comment of the recent version was "The game is more story 
telling based than the first. Milxis (the publisher) looked at many types of visual 
story-telling techniques and styl~s while making the game. The Sims 2 allows more 
emotions, action, comedy, and fun for both Sims and players" 
9.6.5 Analysis of Findings of Group 3 
a. The Positive and Negative Views of Prolonged Play of the Early Version 
From the above findings it could be seen that the game has grown with the child 
ever since its release sometime in 2000. This is eVident in the comments given by 
the children over the years so much so that for the data of Group 3 the comments 
from customers' reviews had to be categorised into two phases, the early version 
and later or recent version of The Sims. 
282 
As far as prolonged played is concerned, most of the evidence was from the Earlier 
Version Phase. There are both positive and negative views about the game in the 
earlier form (the form used in the experiments of this research study is this version 
. ,I . 
without the expansion packs). When the 'questionnaire was distributed, the 
references to making babies were to the deluxe combination pack of The Slms and 
Living In. 
On the issue of length of play, the positive views were about how the game was 
enjoyable and fun for the children after two weeks. Fun means they are engaged. In 
this period they did not realise how time flies. 
The negative views were also about periods of play. From the comments, the exact 
time frame from the time they get engrossed and engaged to the time when they get 
bored is not clearly defined and varies from child to child. When one says that she 
was "still strong" meaning still enjoying the game after two weeks, another reports 
finding things getting repetitive after the first week. Therefore the time they started 
to get bored with the game begins within the range 5 hours, first week, after awhile, 
after 3 weeks to something not specified like "no staying power". 
It is difficult to pin point whether they were referring to construct or simulation for 
these answers except for one comment that simulation became boring after awhile. 
For this section at least it could be concluded that after prolonged play the design 
features do not create a long\ lasting engagement effect. Though not speCifically 
stated whether it is for simulatien or construct, the game tended to be repetitive 
over time; the same thing over and over again and therefore becomes dull and 
boring.· A technique one of the children used to overcome this was to stack the game 
away for,a .couple of months in order to rediscover it later on. 
b. Other Comments During Earlier Version Phase 
There are also some comments about the early version that is important to note. 
Some of the technical and neutral comments about the early version have led to the 
developf\1ent of 'The Sims' to what it is today: more user friendly, with expansion 
packs, online Sims, game consoles, 3D graphics, etc. 
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Looking at the list, some children found the game difficult to play and therefore 
expressed the need for the game to be more 'user friendly'. Looking at the way 
children play the game, they usually overcome this issue as they continue playing it. 
The more and more practice they have in usi'ng the operative tools the better they 
become in overcoming the motor skills acquisition problems. In the previous studies 
this research found expressions like "It was difficult at first but after that it was ok" 
(a child in Study 2). 
Some children found the graphics impressive whilst others found them not realistic 
enough. This might be a reason why a 3D version is coming soon. Whether a 3D 
version could make a difference into engagement patterns remains a question. 
When the game became repetitive, even though there is only one example here, 
many children demanded other things be added on to it. This demand was also seen 
from the children in group 1 and group 2 data mentioned earlier. Many of the 
children in the questionnaire mentioned the expansion pack issues. This is why 
expansion packs are present in most of the later versions. 
The neutral statements add additional information. Some said the game was 
laughable, others too open-ended. Some praised the possibilities of the game whilst 
others find it pretty mundane and tedious. Some even found it repetitive and boring. 
Some liked it because it was not fast moving whilst others advise fighter gamers to 
disregard it. Quite a number however began to question the goals and objectives of 
the game. \ 
In other words for this section of analysis it could be said that as the children 
proceed with the game, the possibilities became exhausted and they therefore 
demanded new things. The purpose of these demands is to enable them to set new 
goals so that it continued to engage them. 
c. Views about the Construct and Simulation Mode of Prolonged Play 
What have these children to say about Construct and Simulation? What effect have 
they on the prolonged play of this group of children? From the views given in Table 
9.12 it could be seen that most views were about the simulation perspective. The 
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children were mainly· describing their experience while playing the simulatien 
cenditien after they had used the censtruct cenditien. Mest cemments were pesitive 
abeut beth design features. These shew the impertance ef having the two. design 
features tegether during play because during prolenged play what kept the children 
engaged is the way the game allews the ·expleitatien ef its pessibilities. In the 
censtruct mede they ceuld try different creatiens and then see what happened to. the 
characters in the simulatien mede. In censtruct yeu ceuld set yeur ewn geals and in 
simulatien yeu ceuld see what yeu achieved. Ther~fere as the years have gene by 
and mere recent versiens has been available the cemments en these two. design 
features have beceme mere abeut what they are new able to. do. with it than 
expressiens abeut their feelings whilst deing it. 
The reviews ef the later versien (Table 9.13) are abeut the petential the new 
versien gives to. players. But the issue ef prelenged play remains unclear fer this 
newer versien because fer many children, having it weuld mean buying a new 
cemputer system, which is pessible fer seme but impessible fer ethers. Therefore fer 
seme children they will in the end meve on to. ether things, witheut being able to. test 
the engagement petential of the new versien. 
9.7 Overall Discussion and Conclusions 
While The 5ims can remain engaging after prelenged play seme features do. reach a 
limit ef exhaustien. Rele-plays became repetitive after seme time because children 
tend to. want a bit mere from tbem, e.g. what happens to. the characters at werk, at 
., 
scheel? What abeut shepping, going places en helidays etc? There is a need fer mere 
I 
censtructing teels and deceratiens, e.g. Furniture celeurs to. custemise, mere heuse 
stereys than enly two., mere skin celeurs, faces, fashlens etc. 
Yet these two. features still deminate the engagement phenemenen. As leng as the 
cheices keep ceming in the game it will centinue to. be engaging. They seem to. 
exhaust what they have already get, and then want to. meve en. Prelonged play has 
different implicatiens fer censtructien and simulatien.. Prelenged use lifts the level ef 
aspiratien ef the children as in "net trying to. do. what they did befere but trying to do. 
semething mere." So. they need mere censtructien eptiens and mere realistic 
simulatiens. 
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Taking the data from all the three groups of children together it can be deduced that 
the issue of engagement in prolonged play is about how much longer the feature 
allows the children to set and achieve new and different goals. When the chances 
. " become exhausted the children became less engaged. What was happening to the 
simulation feature was that as the children used it more and more in whatever way 
the simulation was set up they found they had been there before, they had done 
that, and they got bored with it. 
':,", 
However, what kept them going in the construct mode was the fact that they could 
still construct different worlds that got more and more outrageous like floating 
houses, etc. which is all about fulfilling a need to create something different. But in 
the end even this gets exhausted. So we find the construct mode keeps them going 
for much longer that simulation and that is why it gets a higher score in the 
experimental sessions from those with experience of prolonged play. 
When even that gets exhausted, the development of the system has so far answered 
the demands of the children to "give me something new to build with, give me 
something else to work with." That is why they want the Internet; they want the 
extension pack, etc. What the children want is a bigger and bigger set of tools to 
play. 
Prolonged play is about fulfilling the need for the children to set further goals around 
construction and meet higher and higher goals. They like, for example, to befree of 
the constraints of the earlier tonstruction tools, designing in diagonals instead of 
blocked type rooms. And what they really like is when the new release gives them 
some more of these opportunities. 
But after awhile they get to a point where they have exhausted all the play potential 
of the simulation and they have even exhausted all the construct potential. We then 
get them talking about the new possibilities of the new extensions. The important 
thing is they needed the application to grow because they grow. In fact, not only 
children, anyone who is using it, wants the design to mature with them. 
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However, it is important to note that if designers keep trying to meet the needs of 
the experienced user the design could become a barrier for those who are beginners. 
This is where a goal setting design is needed. There is a need to design packages for 
different stages, one that fulfils the needs of the beginner with lower capability and 
another for the user who had reached a' :certain level of capability e.g. the 
intermediate, the higher levels, etc. Modern ga'mes are in that kind of form and this 
happened because people outgrew whatever was created for them. That is why the 
game industry has turned to consoles where the creator can design levels and goals 
to suit the capability of the user. The systems too need to be changed to 
accommodate these demands. Higher speed systems were needed or else the more 
sophisticated game would not work. 
9.8 Summary 
Three separate sources of data were examined to test the effects of prolonged play: 
o The two children from Study 2 who had used the Sims for a month before the 
session scored an average of 7.0 for the simulation condition and 9.8 for the 
construction condition compared with 7.9 and 9.0 for the inexperienced 
children. The inexperienced children showed a typical learning curve reaching 
maximum engagement at the end of each condition. However, the 
experienced children started and stayed at the maximum for the construct 
condition but for the simulation condition their scores deteriorated towards 
the end of the session. The interview results show that they became 
frustrated by the limitations of the particular simulation whereas the construct 
~. 
condition enabled them to keep trying new things. 
o The twelve children whb responded to the questionnaire identified the 
construct and simulation modes as the reasons for continuing to play the 
game and that it was the combination of the modes (build a 'world' and then 
see how it works in simulation mode) that was most effective. There were 
frustrations about the simulation and also technical frustrations when the play 
potential is exhausted and a technical upgrade would be necessary to provide 
a new set of opportunities. 
o The analysis of the customer responses could not address engagement 
directly but the positive and negative views expressed suggest that it is the 
new releases that have kept the children interested over a long period. It 
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seems that the most experienced users get most continued reward from the 
construct mode when they are able to exploit the potential of the new 
capability. 
The children exhaust the potential of each 'version of the game to set themselves 
new goals when they use it over a prolongeCl period and it is only when the game 
itself becomes more sophisticated that they are able to retain their sense of 
engagement. 
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Chapter 10 
Discussion &. Conclusions 
10.0 Chapter Outline 
. " 
As a concluding chapter to the whole thesis this chapter discusses a number of Issues 
derived from the studies conducted throughout the research study. It summarises 
the model in terms of research results, discusses appropriate research to evaluate 
the model and to develop it further and examines tl')e implications for the design of 
multimedia applications. 
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10.1 Introduction 
Multimedia has great potential both in leisure and education. There are lots of 
multimedia applications designed for children. A lot of imagination has gone into 
these designs but evidence from the pilot study. and literature has demonstrated that 
, . 
there is still the big BUT that the children find them boring. The kernel of the whole 
research was about discovering if this is true and if so to find out what we can do to 
make the multimedia appropriate for children. Therefore the central issue of this 
chapter is to review how far this research has achieved these goals and what future 
research is necessary. 
10.2 Methodological Review - Research Strengths and 
Limitations 
It had been a great challenge to develop this study and to get the Engaging 
Multimedia Model to its present form. There are many ups and downs in doing this 
type of research. Any piece of research has to have a focus but it cannot investigate 
everything. The methods used in this research have their strengths and limitations 
that need reviewing before the contribution of the research results can be assessed. 
10.2.1 Research Method Strengths 
a. Assessing Engagement: 
First and foremost this research has been able to make a systematic assessment of 
engagement across a variety of situations. In particular it has been able to look 
systematically at what engageJ' children in an engaging application, "The Sims". By 
measuring engagement at eve\-v 5-minute interval with these children in this 
application, this research has obtained quite strong evidence of the way engagement 
changes over time and what is causing these changes. The simple rating scale 
worked well with children who would have had difficulty with anything more complex. 
b. Varying and Changing Variables 
This research also had strengths in the ability, to some extent, to vary the conditions 
that might be affecting engagement. The results from these studies have shown how 
engagement rises and falls in relation to these variables. 
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c. Content Analvsis 
This research emphasised the engagement scale scores, as a simple way of getting 
responses from children that measured changes in the dependent variable. The 
interview data provided a lot of data to help explain why the engagement scores 
• ,I . 
were what they were. The video records also 'provided evidence of key events that 
were affecting the responses of the children. Full analysis of the qualitative data was 
not attempted but the triangulated approach contributed a lot to measuring the 
degree of engagement and explaining what was affe9=ing the children. 
10.2.2 Limitations 
What were the limitations of the research methods that were adopted? 
a. Limitations in Measuring Engagement 
One of the weaknesses of the experiment was that, once the investigations turned to 
forms of multimedia that were predicted to be engaging, most of the marks were at 
the top end of the engagement scale. This meant that it was not easy to use the 
scale to separate out degrees of engagement. However, the qualitative data from the 
videos and the interviews helped to identify the circumstances when extreme 
engagement occurred, i.e. when the children were really upset not to be able to 
continue. In future experiments, however, it would be valuable to re-calibrate the 
scale to avoid this ceiling effect by having scales reflecting more the different 
degrees of engagement. 
b. What happens with Prolon~ed Play? - The Time Factor 
This research reveals what happens in 40-minute periods. Study contributes a bit 
about longer periods but not a lot. This is one constraint of this research study. 
There was limited time to pursue further in this area. Therefore other research could 
look at this area of prolonged play more intensively in order to see what sustains 
engagement and for how much longer, in order to see how, when and where does 
the engagement effect ends. 
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c. What happens with Other Application? - Other Settings 
It is important to note that this research only reveals what happens in relation to one 
application, that is, "The Sims". Suppose the application was something else that is 
also engaging, perhaps something educatiohal that is of more specific in nature, 
would the same patterns be found? Would th'e variables construct and simulation 
have meaning in other application and could they be used to produce the same 
patterns? That has to remain as an open question. because this research has only 
been able to do one application. 
The next research should be to confirm the· results in another setting and with 
another set of children because one cannot deny the fact that it might be possible 
that the effects in this research were entirely of "The Sims" or of the children. These 
research results have yet to be generalised and to obtain results from other 
applications would clarify the generality of the model. 
The model has been constructed from the results of studying 'The Sims' but it is 
offered as a model of engagement in relation to all multimedia applications. All the 
variables, with the exception of previous experience, originate from the literature 
and there are good reasons to believe the model will have explanatory power beyond 
The Sims. We mig ht anticipate, for example, that interactivity that enables the user 
to control and test out effects (as in simulation) and interactivity in the form of a tool 
set for building and construction will be important engaging components of a wide 
variety of multimedia applications. 
i 
e. What happens to Gender and Age Performance in Other Applications and 
Settings? 
The results of this research have suggested there Is not a lot of difference between 
the boys and the girls within this age range. The Sims was an attractive and 
engaging game for both boys and girls. As Study 5 suggested, girls valued it because 
it was slower paced than many fighting applications but boys did enjoy this kind of 
game as well. This may not be true in other applications. There may be some 
differences between children that are more important when using other applications 
and therefore the next study could work upon this area as well as paying fuller 
attention to differences in gender performance. 
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This study used children in the age range 10 to 14 which is a period of dramatic 
development in children. The aim was to create a model which applied across this 
age range and hence the effect of age differences was not studied directly. Age was 
. ,I ; 
a variable balanced in each study so that it did not confound the effects of other 
variables. Nevertheless, as the study of prolonged play shows, children mature 
quickly and develop new skills, aspirations and goals and any game that cannot cope 
with different levels of interest and capabilities ... .will have limited engagement 
potential. A systematic study of age and mental maturation would be another 
research area worthy of investigation. 
f. Disassociating the Effects of the Variables in the Model 
One of the limitations of the research programme was that it proved impossible in 
the context of using the Sims to disassociate the five features in the model. It was 
therefore impossible to test, for example, the effects of immediate or delayed 
feedback on engagement. It was possible to separate the effects of construct and 
simulation but this too caused a problem because, as the study of prolonged play 
demonstrated, it was the integration of the two, i.e. construct and then play the 
simulation, which sustained engagement in many instances. 
A detailed examination of the model would therefore entail the development of a 
multimedia vehicle for the research which would allow the manipulation of each of 
the variables to be able to explore, for example:-
• 
• 
• 
• 
• 
• 
~I 
the nature of feedback e.g. immediate or very delayed 
the way the children interhct e.g. individual, in groups, etc. 
the use of varying input devices e.g. joysticks instead of mouse, etc. 
the use of audio e.g. with sound effects and without sound effects, etc. 
the effects of immediacy on the development of motor skills e.g. speed of skill 
acquisition amongst children, between genders, across age ranges, etc. 
the effects of changing the level of aspiration of goal setting e.g. especially 
the effects of what happens after a longer period of time, etc. It is important 
to study what happens if the goal is set too high and the child is faced with a 
series of disappOintments. Would they give up? How to determine what is the 
right level of challenge could be an Important research topiC. 
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From both the strengths and limitations listed, it is concluded that this research at 
present is at the stage of knowing that the question of making a multimedia 
application successful has a lot to do with what will engage children. It is to be hoped 
that the model that has been developed can 'De tested in other settings and used as 
a guide in the development of multimedia applications. 
10.3 Lessons learned about working with children 
',' 
In reviewing the research methodological approach of this thesis it is important to 
note that the subjects under study were children. Because they are usually 
unpredictable, there is a lot of homework needed before researching on them. The 
whole research process of this thesis had gone through a lot of hurdles and 
obstacles; from selecting age groups, to selecting materials, to designing 
experimental conditions, to finding experimental locations, pastoral, food, transport, 
tokens, etc. One of the more successful features of this programme is that this effort 
was rewarded by the collection of valuable and reliable data from the children who 
took part in the study and lessons can be learned about what worked and did not 
work. 
Some prominent examples where lessons were learned were the choosing of 
methods that work with children, modifying research instruments to make them 
relevant for children and findings ways of helping children to articulate their 
responses to the multimedia applications. 
10.3.1 Researching Childreh 
At a surface level researching children could be similar to researching adults. 
Research is about giving children things to do, observing what they are doing and 
guiding them to try to do things, etc. However, this is not as straightforward as it 
seems with children. 
It is much more difficult getting children to provide answers e.g. that design is 
terrible and what it ought to be, etc. Children are often used in a UCD (User Centred 
Design) method but they tend to be used to reflect about what they think and what 
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they want which, may be, is much more un-reflective than it would be with an adult. 
50 how did this research overcome this problem? 
A practical approach was to look at how they used an application. Looking at how 
. " 
they used the system was much easier than' eliciting answers by written questions. 
But one could not get much by looking at short sessions. The challenge was to get 
them to use an application in many different ways and from this to ask them why 
e.g. that thing was difficult for you, why was thi!i more fun, etc. Therefore, this 
thesis used a variety of methods to get its data from children. It started with a 
grounded, unstructured survey and moved on to more experimental studies to 'test' 
what matters to children. 
10.3.2 Research Instruments 
There was a need to make instruments friendlier to children users. The engagement 
rating scale was a very simple representation of how the children felt and they 
quickly grew to use it without it interfering with their interaction with the 5ims, The 
smiley faces representation seemed to help them relate to how they felt. Any written 
questions and instruments to be used by the children In this study used typography 
and font sizes that suits children e.g. a Comic Sans Serif was used in experimental 
instructions to children to give it a 'child-like' effect. 
10.3.3 Helping children tOI articulate 
Getting answers from children is rather difficult for some children. Children are not 
necessarily articulate. An engagement scale score of 0 to 10 with smiley faces was 
created as a simple way of getting responses from them to partly overcome this 
problem. Besides that, this research used lots of laddering techniques of questioning 
in the interview sessions to elicit answers. These sessions could sometime be quite 
time consuming. Questioning them in places and conditions they are comfortable and 
at ease with e.g. while eating with them, etc. was helpful but did not always work. 
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10.4 Other Issues to Ponder 
10.4.1 If given another chance 
Overall the whole research study had been exciting and interesting. If given a chance 
to do it in another way the options maybe' to do it the same way with the same 
methods again but this time with more updated technology. At the time the study 
was conducted, digital cameras were rare and performance unpredictable. There was 
no software that could detect facial expressions and interfaces at the same time. 
Therefore the most interesting findings were the ones done in the usability labs 
where cameras are placed at different points in the room to get the same effect. 
The settings were somewhat the same in other places of study but images were not 
as good a quality as the ones in the lab, because some cameras had to be placed in 
awkward positions and at times faced unforeseen obstructions. Having web cam and 
software that could detect interfaces and facial expressions at the same time could 
save time and may make it more portable. The number of children could be doubled 
and more studies could be conducted and examined rather than taking limited 
number of children in the usability lab, in homes and activity rooms, etc. at anyone 
time. 
10.4.2 Other Future Research Opportunities 
There are a lot more areas to look into about children and multimedia. When 
concentrating on methods the researcher would plan to use a similar approach to 
investigate children's reactions (1:0 other design elements like illustrations in books to 
animations in multimedia, 100kini9 at preferences of likes and dislikes, etc. The idea 
would be to develop a model that will help us to understand which of these design 
elements (illustrations and animations) works best for children, where, when and 
how. It would be interesting to know whether what they said they wanted was really 
what they actually liked. Maybe, going a bit further into the future, it would be 
interesting to investigate issues about differences in playing experience between 2D 
virtual games and 3Ds and the 'eye toy' 4Ds of the VR world. 
There are also other areas worth investigating when using games as an investigative 
vehicle. With The Sims in particular, a further study could be about how cultural 
knowledge transfers or cross-cultural transfer affects the creativity and imagination 
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of children when interacting with multimedia. Since The Sims has been translated 
into many languages a likely example would be e.g. of children between nations. 
There are also other areas affecting gender like problem solving and strategies. 
Another could be about feelings and reactions of players playing Sims on-line with 
multiple players, etc. . " 
Whatever the investigations the findings would enable us to know further what really 
matters to children and this would in turn help u,s understand them more when 
designing educational materials for them. Maybe it is worth pondering about the 
polemic between these responses given by two children. One child said, "We can still 
learn in games if well designed ... " whilst another said" A game is a game whatever ... 
I can't learn from it." For the researcher the best way to please both sides is to 
disguise it. Why not design something educational the "game-like" way? Would that 
do the trick? Maybe the Engaging Multimedia Model could give us a clue on how to 
go about designing multimedia of this kind for children. 
10.5 The Research Programme 
The overall purpose of this research was to find out what really matters when 
designing multimedia for children. The story began by finding out what works and 
what did not and the whys behind it all. In this preliminary scoping study it was 
revealed that multimedia, as an approach, was rated higher than books but the 
children found the multimedia applications shown to them much less interesting than 
the corresponding books. These findings seem to suggest that the children did realise 
the potential of multimedia but\did not like the design of the multimedia applications 
given to them. I 
The pilot study demonstrated that the most important factor about children 
preferences with the multimedia CDs had to do not only with the ability for them to 
interact with the system but also to have design features that could draw the user's 
attention so that he or she would not want to stop when asked to do so. 
This sense of "engagement" or "being engaged" will enable the user fully immersed, 
the moment in the timeline of interaction when they are totally cut off from their 
surroundings through a force derived from within - intrinsic motivation. This Stanton 
(1998) refers to as hedonic. Therefore, the whole bUSiness of fulfilling the children's 
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need is to find multimedia that has properties that helped them to achieve this state 
and remain in it. 
As a result the experimental programme became focused on the features of the 
.. ' 
multimedia that could create this sense of engagement. The study started to develop 
a theoretical framework that was later tested and retested and ended in the 
formulation a multimedia design model that engages children. Each experimental 
study conducted illustrated how engagement r~ally worked in a multimedia 
environment. 
10.6 What did the children want? 
What did the children want that could make one multimedia systems more engaging 
than another? Findings from the pilot study demonstrated some needs that would 
help them stay engaged: 
• Children wanted a system that allowed them to be in control or in charge. 
Books were preferred because they preferred to read rather than be read to. 
They could flip through the pages and feel them. They were more in control of 
what they wanted to see because they could look at the information at their 
own pace. Therefore the system should allow some form of manipulation to 
let the user being in control and to role-play. 
• Children wanted a system that allowed them to create. 
" 
Some comments about Internet systems were not knowing to whom they 
I 
were aimed and not giving them a chance to put their name to it. This wish of 
wanting to create is all about having a chance to get some form of ownership 
or personalisation into the system they are interacting with and not having 
everything already there "created" for them like the information CDs for 
children. 
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• Children wanted to see what the impact would be if they did this or that to 
the system. 
They wanted some form of immediacy to enable them to see immediately 
what happens if an action is taken like a position of the cursor change when a . 
mouse moves to a certain direction,. ~~c. Not knowing what is going on is 
disturbing to children. 
• Children wanted feedback preferably immediate rather than delayed. 
When they were asked to compare finding answers from books to that of quiz 
answers in multimedia the children preferred multimedia because the 
feedback was immediate and not too delayed. 
• Children wanted goals and purpose for doing something either set by them or 
set for them. 
In the pilot study, the children were free to play around with the multimedia 
given to them. The purpose was to see whether the design features in the 
multimedia could give some form of motivation to attract them to it. The 
findings show that goals are important for children, either set by them or set 
for them, that is, either extrinsically or intrinsically motivated. Since the 
children did not receive any external direction to use the system they got 
bored looking at the information COs after sometime, except for one 
application, which was a game CD. Compared with the other COs this game 
CD, even though some admitted it was for younger Children, engaged the 
children, particularly in trying to solve and finish a picture puzzle. Therefore, 
when an external drive is not present, the multimedia must have goals either 
directed to the childreni by the system or it must make it possible for the 
children themselves to Silt and achieve their own goals (task closure) or to 
arrive a certain level of attainment. 
To sum up the findings from the pilot study it appeared that what children wanted 
was an application that let them: be in control, work at their own pace, manipulate 
the system, play a role in the action, create, see the things done on the screen 
immediately, have feedback that is not too delayed, and have goals either set for 
them or set by them. 
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A review of the literature about engagement and related concepts reinforced these 
conclusions and led to a provisional statement of the five design features that 
contributed to the experience of engagement • 
. " 
10.7 The Five Design Features 
The five design features are: 
• 
• 
• 
• 
Simulation interaction which allows the Child to act on behalf or to role-
play 
Construct interaction which allows them to build and create 
Immediacy which refers to seeing every movement made when interacting 
with the system 
Feedback, which is best if immediate rather than delayed 
• Goals that are clear either set by them or set for them when no external 
motivation is present 
A provisional proposition was that having all these factors present should made a 
multimedia system engaging. 
In order to test these properties the research needed a multimedia application, which 
possessed these attributes and which could be manipulated, for example, to increase 
or decrease some of these properties. A review of current multimedia systems 
showed that The Sims received very high ratings from children and, on inspection; it 
had all the necessary attributes. It was, in consequence, chosen as the vehicle for 
the experimental programme. 
As a popular game about Life M!magement The Sims let's children do role-play and 
be creative. It gives immediacy to actions made from input devices on screens. It 
gives feedback: immediate when they are building and rather more delayed when 
seeing the consequences for families. Its goals are either directed or non - directed. 
Most initial goals are task directed by designers but when the child wants to continue 
playing, the child can set the goals. 
10.8 Towards a Model of Engagement 
Even though it did not prove possible to disentangle all of these factors so that they 
could be separately tested, the following overall conclusions could be drawn from the 
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experimental programmes set out to test the role of these five factors in creating an 
engaging experience. The findings were: 
• When all five features are present children achieve a high engagement score 
over a 40 minute period 
• Enabling children to set higher goals for themselves, as in construct 
interaction, often led to more sustained' engagement 
• Children with prior experience of the game became engaged much faster than 
those without experience 
• The Construct Interaction condition tended to sustain permanent skill 
retention better than the Simulation Interaction suggesting that motor skills 
are more reusable than mental model skills ...... 
• Children continue to develop and therefore their aspirations with any 
application change over time. They continued to be engaged by the 
application whilst they could still achieve new goals with it 
A model built from this summarises the results from these studies and having initially 
demonstrated how the five factors interplay to create an engagement experience, 
there is now an inclusion of a further factor, the sixth factor of the past experience of 
the child. 
10.9 The Model of Engagement 
An Engaging Multimedia Design Model 
Goals and 
Mental Model 
Level 
Motor Skills 
Level 
Interaction and 
Immediate 
Feedback 
Setting Goals 
Previous Experience 
Achievement 
of Goals 
Figure 10.2: The Engaging Multimedia Design Model for Children 
ENGAGEMENT 
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10.9.1 Introduction 
The initial hypothetical statements have been no interaction chances means non -
engagement, less interaction means lower level of engagement and more interaction 
••. 1 
means higher level of engagement. Through tests on an engaging application it was 
demonstrated that for most children, except for one or two that were quite happy 
just to look at it, no interaction does mean non-engagement. This finding supports 
the hypothetical statement that interactivity is premier in any form of engagement 
because no interaction does mean non - engagement. Therefore, basically a 
multimedia has got to be interactive in order for it to be engaging. The children have 
got to be able to do something and see the impact on it for them to be engaged to it. 
There are a number of interplaying factors that seems to contribute to the 
engagement phenomenon. A better understanding would be to look at the model in 
relation to the findings from the set of experimental programmes conducted in this 
research. 
10.9.2 Interaction and Immediate Feedback- Motor Skills Level -
Achievement of Goals 
The model proposes that the consequence of being able to interact and to get 
immediate feedback causes some form of engagement. The cognitive skills that were 
being used at this stage are motor skills. The operative tools that are involved are 
e.g. operating a mouse click, (drag and drop, etc. The interactive activity uses a 
certain level of motor skill that e[lables the user to interact with the system and gets 
immediate feedback from it and all the interactive activity that occurs at this lower 
end of the model are about getting immediate feedback. Engagement levels tended 
to reflect whether the children had mastered these skills; if they had not and they 
encountered problems, the level went down. When they had the skills, the level went 
up asthey tackled higher goals. 
Initially it was thought that if these factors tied together well then a basiC set of 
goals was achievable and therefore could cause the user to be engaged. The children 
will use a certain level of these motor skillS, easily learned by those with experience 
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but harder for those without it, to achieve the goals. But was it so? Is having a set of 
motor skills to operate an interactive session, which gives immediate feedback 
enough to give an engaging experience? 
. " 
Evidence from the pilot study suggested' that it was not necessarily as 
straightforward as this. Children were not necessarily engaged just by having some 
design feature that allowed them to interact using some basic operative tools like 
clicking a mouse button to e,g. find out the meanin~ of the word in bold, or click to 
see how the heart beats, etc. The children quickly get bored when they had only a 
few things of this kind to start with; but they also got bored even when the design 
features are in plentiful variety. 
The purpose of the pilot study was just to see whether the design features in the 
multimedia could attract children's interest to it. It was found that having the 
capability to interact did not necessarily mean that the children could be engaged by 
it, some might, but only for a short time span. On most occasions the children found 
them boring. It became evident that the interaction in these circumstances tended to 
cause children a sense of passivity because the design feature, though interactive, 
lacked the ability to allow the children to do anything with it that would lead to an 
engaging experience. 
Thus results from the pilot study suggested that children felt bored because there 
was nothing to do. The COs had useful information. 50 what? It is useful if they are 
e.g. researching something, et6. but if otherwise a game CO was most preferred. It 
is of no wonder the educational COs bought for children by parents in the homes are 
left on the shelves till an external force, e.g. looking up information for homework, 
etc. is present that causes them to use them. 
In other words for a child to appreciate and like a multimedia application there must 
be some kind of activity occurring between the user and the computer application 
that helps them stay engaged. 5chank (1993) suggested that students learn well 
when they are engaged in active exploration, interpretation, and construction of ideas 
and products with multiple resources. 
• 
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Therefore in a situation such as the pilot study there was no way to sustain a child's 
interest with the educational CDs except for one game CD, if there is no force either 
external or internal to make them do it. The pilot study demonstrated that having 
the ability to interact and get immediate feedback using basic motor skills was 
necessary but not sufficient for engagement; they did not help children achieve a set 
of goals that is intrinsically motivating if external motivation is not present. 
Therefore the main conclusion of the pilot study W,as that the forms of application 
that were shown did not engage the children. The children were viewing them rather 
than interacting with them and they soon became bored. What else then needs to be 
present for a multimedia to be engaging and to sustain engagement? 
10.9.3 Simulation -Mental Model Skills Levels - Achievement of Goals 
Children wanted a system that allowed them to be in control or in charge. Therefore 
not only should the system allow a certain form of interactivity, the system should 
also have features that enable the children to manipulate so that they could be in 
control and role-play. This form of interactivity, which in this research is referred to 
as simulation, could engage children and sustain engagement. 
At this stage in the model, the children are considered to have acquired the motor 
skills needed to operate some operative tools and to be able to move on to the level 
of goals and mental model skills. The simulation feature gives the child the ability to 
achieve goals, either set for them by the designer or set by them from within 
(intrinsic motivation). This leads ito them wanting to complete tasks to achieve goals 
which Lewin refers to as task closure, or wanting to reach a target to fulfill a level of 
aspiration. The cognitive skills affected in the simulation mode were the mental 
modal skills. 
From the experimental conditions set up for this research, it was demonstrated that 
this type of interactive activity did contribute to engagement. However, the 
variations in them, like the rise and fall, speed to reach maximum engagement, etc. 
were influenced by the previous experience of the children with the system under 
study. Findings from the experiments have demonstrated that this interaction type 
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tends to engage children and sustain engagement much faster and longer with 
experienced children than children without experience. 
These studies also revealed that the mental model skills tended to be a little more 
.. ' 
unpredictable than motor skills when achieving goals were concerned. This is 
because individuals tend to have to develop specific mental models for each 
simulation e.g. it is harder to understand a situational event than to ride a bike (if 
someone had the skills already). 
Motor skills, which tended to be operational, like skills in riding a bike, swimming, 
etc. even though sometimes hard to acquire, seem to be easier to re-use in a new 
situation. The Test Operate Test Exit (TOTE) paradigm (An nett, 1969) operates very 
well in motor skills. You do it (operate). You test it. It works or does not work. You 
test it again and move on. Let's take an example of a situation when you want to go 
to work. You start the engine of the car. The operating systems work. Without 
further ado, you go to your destination. You just continue driving without even 
realising the mechanisms involved in driving the car to get there (depressing the 
clutch, changing gear, etc.). 
The children had set a goal their wanted to achieve and used the motor skills to get 
them to reach the target. If the motor skills needed to be reacquired or a new one 
needed to be learned, e.g. changing an operating tool from mouse click to drag and 
drop, etc., the TOTE feedback loop needs to be rerun again before the goal could be 
achieved. When children had tOi rethink motor skills, the engagement level tended to 
dip before rising again as goal acrievement was once again a possibility. 
Mental model skills, however, tend to be more situational in nature, at least as far as 
this experiment was concerned. Thus, when looking at it in the TOTE feedback loop 
perspective, the simulation interaction behaviour in the experiments gave a "roller 
coaster effect" to the children's engagement levels. The fact that the goals were set 
for the children instead of letting them set their own goals affected the engagement 
phenomenon even more. In this experimental study, e.g. the fact that the characters 
have already been set by the experimenter, meant the children had to figure out for 
themselves in the play session what the characters were and how they would 
behave. This delayed the time when they could set their own targets, e.g. decide on 
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actions and see if the characters behaved as expected. Results of the studies 
demonstrated that, even though this type of interaction did sustain engagement for 
a long period of time, it reached its maximum level of engagement slower than 
construct interaction, even for children with previous experience . 
. . ' 
10.9.4 Construct -Mental Model Skills Levels - Achievement of Goals 
Children wanted a system that allowed them to create. Therefore not only should the 
system allow a certain form of interactivity, the system should also have features 
that enable the children to create something, to make it part of their own and a 
chance to put their "name" to it. This form of interactivity allowed them to get some 
form of recognition for their capability and to not have everything already there 
"created" for them. This research refers to this factor as construct and the model 
proposes that this engages children and sustains engagement. 
In construct, the motor skills used can be used each time. It is much easier to use 
operating tools to build and create a house than to manage the life of the characters 
in the simulation mode. Thus the children doing this type of interaction get to set 
their own targets much faster than the ones doing the simulation type of interaction. 
That is why they reached their maximum engagement level much faster in construct 
than in simulation. The TOTE feedback loop exists here but the effects of rise, fall 
and regressions in engagement patterns is much less here and tended to be at a 
much earlier pOint in the play session than when playing the simulation mode. 
The model has many arrows I~ading from 'setting goals' to 'construct' because 
, 
'construct' has many opportunities for children to set and achieve different goals. The 
'tools' allow the child to build many different things, even a floating house. As a 
result, construct mode has more potential for engaging children than. Simulation 
because it gives more opportunities than the simulation mode. 
10.9.5 Previous Experience and Sustained Engagement 
What makes children engaged and allows them to stay engaged has a lot to do with 
the drive that gives energy and direction for a person to continue doing something 
mostly to achieve some form of rewards either extrinsic (praise, marks, money, 
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success, etc) or intrinsic like Lewin's field theory of task closure, level's of aspiration, 
etc. 
Yet for children, as far as learning through play is concerned, engagement steps in 
when the line of demarcation between the two kinds of rewards disappear. For the 
children in this research, at least, engagement'is all about the drive from within, an 
intrinsic motivation of not wanting to stop, a point in time when the drive from 
without becomes "irrelevant" to the situation under study. There are a number of 
reasons why this phenomenon happens. 
At most times it is all about goals setting. Some design features sustained 
engagement better than others because of the wider scope of freedom of goals 
setting the design promoted as in Construct Interaction. Others tended to restrict 
freedom of goals setting thus hindering the extension of creation and imagination, 
which in turn resulted in a much shorter engagement span as in Simulation 
Interaction. 
Goals, intentions, dreams, and desires are in most circumstances affecting the 
mental model skills of the individuals, whilst tools used to achieve these goals are 
affecting the motor skills of the individuals. Therefore 'being engaged' is about 
having these skills interchanging until the goal is reached. The previous experience 
factor accelerates the process to reach this engagement phenomenon. The more 
experienced the child is the faster the child reached this stage of 'being engaged', 
when they could set their own goals. 
The limit in engagement is reac~ed when the design system exhausts the chance to 
set and achieve advanced goals. Therefore engagement can be sustained as long as 
the system can successfully continue to give chances for users to set more goals. 
That is why in The Sims, the designer had ventured into designing for playing in 
consoles and play stations setting targets and levels, and for playing on-line giving 
more add-ons and extension options, and multi player networking systems. The 
reason was to give chances to users to set more advanced targets and goals beyond 
the ones they have already reached to sustain this 'being engaged' phenomenon. 
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From all the studies that followed after the pilot study it was evident that The Sims 
sessions were found to give a very l"!ngaging experience because the system allowed 
the children to reach the stages of setting their own goals. And from the model the 
faster the design feature allowed them to reach that stages the faster will they be 
engaged to it. Since motor skills acquisition h\:construct interactivity is much easier 
to re-use, the children got to the setting goals stage much faster than mental model 
skills acquisition in simulation interactivity. For this game at least having experience 
in the game affects the speed to reach this stage. 
As far as sustaining the engagement phenomenon is concerned there are still open 
questions. The question is for how much longer does this effect last if the children 
are given a much longer period of play. One thing that seemed to surface is the 
possibility that construct interactivity might sustain a much longer engagement 
effect than simulation interactivity because construct interactivity tends to allow the 
children more room to manoeuvre in their creative activities. 
This research has gone someway into this area of prolonged play but not as much as 
to give a firm conclusion about it. Enough to say that children at this prolonged stage 
play will continue to set further targets and goals but will move on to other things 
eventually, especially when the desire to continue is hindered by the inability to fulfil 
factors that are rather external and beyond the user's control e.g. when the system 
fails to deliver because the graphics became more sophisticated and demand more of 
the system than it is capable of, and / or / costs more to upgrade or buy a new one, 
etc. 
I 
10.9.6 The Scope and Limitations of the Model and How it Might be 
Further Developed 
Any model is inevitably limited by the situations and data that led to its creation. It 
might be considered that this is a model of what affects the engagement of children 
of a certain age in a certain cultural setting when using the Sims in 40 minute 
periods. Some effort has been made to test the model beyond these constraints, e.g. 
by considering other multimedia applications in the pilot study and by looking at 
prolonged play in the final study. However, it was not possible to carefully control 
these studies and the data often does not relate strongly to the model. One way of 
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examining the generalisability of the model is to compare it with the other models of 
human behaviour discussed in chapter six. 
The Technology Acceptance Model (TAM) is a well established model relating to how 
people use systems in work settings and sees :usage arising from the 'pull' factor of 
utility and inhibiting factor of usability problems. The engagement model presented 
here stresses the 'pull' factors of having a set of goals and the interactive capabilities 
to achieve them. It does not dwell on the usability, difficulties if the child finds they 
have trouble using the system functions but they are clearly important from the data 
in the experiments. A system may have the potential to be engaging but if a child is 
overstressed by the difficulties of using it they clearly can become disengaged. An 
interesting way of developing the model would be to examine more closely the effect 
of varying the usability of the system to see how the child's desire to achieve goals is 
affected when there are operating problems to overcome. 
The mental models approach of Woodhead (1991) sees successful use being 
dependent on the match between the 'models' users bring to the system and the 
'models' contained in the system. This is expressed in the engagement model in 
terms of the effect of previous experience and the closer this experience is to using 
the particular application the more likely it is that the user will experience 
engagement when using it. One interesting feature of the engagement model is that 
that it distinguishes between generic motor skills the user needs to operate a range 
of applications and the speCific knowledge (the cognitive model) that relates to a 
particular application (and even perhaps to a particular simulation). 
The fact that the engagement model is consistent with models created for adult 
users in other settings suggests that it will be found to be generalisable beyond the 
use of the Sims. There are, however, a range of specific tests that could be 
undertaken which would both test the model and extend its applicability. Some of 
these are as follows:-
• Longer periods of use and increasingly levels of aspirations. Gather more 
systematic data about what happens to engagement over longer periods of use 
especially as the level of aspiration for goal achievement changes. 
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• Examine mere systematically the relatien between the goals that are set and the 
usability of the system. What levels .of usability actually interfere with 
engagement sufficient to cause disengagement? 
• Test the medel with a range of different multimedia applications that also have a 
, , 
reputation for engaging children, De they 'for example, include the equivalent' .of 
the simulation and construct mode of intera'ction? The model would very strongly 
predict that prolonged engagement will only occur when the child can achieve 
control ever the application in order that they can be creative with it. 
• Examine the issue of where goals are set. The model recognises that the child 
may set the geals or the system (or some combination of the two), However, in 
many circumstances the goals or the framework of use might be set for the child 
by an adult - by a teacher er a parent, for example, How does this source of 
motivation influence the engagement level achieved by the child? 
• Explere the relatien between engagement and learning. This research has net 
addressed the learning .of the children but has fecused on their experience of 
engagement, The media debate that the issue of whether multimedia use leads 
to learning remains contentious. The process of engaging with a multimedia 
application does appear to have many .of the characteristics of learning; of 
mastering the system, of setting and achieving goals etc, but no fermal study has 
been made of the skills or knewledge that the children retain at the end of 
engaging ferms of interaction. We may hypothesis that an engaging experience 
with an educational multimedia applicatien will produce learning and such a 
hypethesis sheuld be testable. 
10.10 Implications of designing for or with Children 
! 
10.10.1 Designing Multimedia for Children 
There are a number .of implications in the designing .of multimedia in relation to the 
findings of this research and the medel. This research has given insights for 
designers to ponder be they designers .of children's edutainment applications or 
those selely for educational purposes. It is not eneugh to lay down the rules of 
instructional design, Nor of using some form of design cenvention or principles 
designers usually follow when designing multimedia. The designers should ask 
themselves some of the following questiens when designing for children, be it a 
multimedia application, an electrenic game, a virtual reality experience for children, 
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or anything that involves getting children interacting with a technological invention 
or system, etc. 
1. How are the children going to interact with this application or system? 
Interaction must be present in order"to engage them. Passivity is a put off in 
any kind of systems design. Therefore the main factor would be to know 
what the designer wants the children to do with the application or system. 
2. Is the interaction design style appropriate for them. usable. etc? 
The next question to ask is how to make the design appropriate for each age 
and level of attainment? Having something that is too difficult and 
unachievable will make the children leave, discard the multimedia and never 
want to come back. Having it too easy, not challenging enough, etc. will 
lead to the same result. The aim is to make it just about right, which at 
times, could prove to be very difficult. It needs lots of iterative design 
sessions to achieve that which is most appropriate. 
3. What goals can they set with this application? 
When designing for children (this could happen for adults too), there is a 
tendency for designers to set their own goals in the design they create, 
through assumptions more than from direct evidence. Such moves defeat 
the design motto "customers (in this case "users") come first". Therefore 
some designs fail to reach a standard that pleases children. Thus, it is no 
wonder that children express their dismay in not getting what they really 
want. 
Whatever the application or system for children it is very important that the 
system allows goal setting opportunities. Therefore for educational 
multimedia to be successful the goal, if not present in the application, must 
come from an outSide or external force. The application must include in its 
package e.g. a teacher's guidance pack, classroom activities pack, parents 
and child activity pack, etc. anything external that could highlight the goal 
settings opportunities that will help the children to become engaged. It 
might not be the "very exciting and fun" kind of engagement for the 
children, but children do what they have to do when learning is concerned. 
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The learning mindset is there in every child. The only thing needed is some 
kind of force to instigate it. 
4. What chances have they got of improving or increasing their competence in 
respect to th is? 
When the purpose of the design is to help children become engaged but also 
to stay engaged, then the feature must., allow the children chances to 
improve or increase their competence in achieving other goals either set for 
them or set by them. The wider the opportunities given to improve or 
increase their competence the longer they will stay engaged by the system. 
The most important factor to remember is the goal must always be 
something achievable fairly quickly and not too delayed. 
10.10.2 Designing Educational Multimedia for Children 
There are two significant areas to consider when discussing issues about designing 
educational multimedia through the engaging multimedia design model's 
perspective: one, in its design context and another in its user's context. 
1. Design Context 
In an educational multimedia design context, the designer should consider 
including design features that let children play a role as in simulation and to 
create as in construct. The feedback must be kept immediate. Tools must 
promote immediacy and be easily manipulated and goal-setting opportunities 
must be ever growing and meaningful. If these elements are present in an 
educational multimedia it is likely to be the engaging for the child. 
Doing the design in the suggested way could help maintain children's interest 
in the software created for them more than having just bare facts on the 
screen like those of encyclopaedic multimedia format design for children. 
Children do learn well when they are engaged in active exploration, 
interpretation and the construction of ideas and products, etc (Schank, 1993) 
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2. User's Context 
This research has indirectly highlighted the importance of the way educational 
multimedia should be used in the schools and the home. If an educational 
multimedia is to be used in the schools, the package must include guidance 
and activity packs monitored by teachers and parents. Having the schools 
campaign, encourage and set up themes and programmes that encourage 
children to use these materials to find information is a bonus point to 
stimulate the full usage of multimedia in the s.chools and the homes. 
Cultural psychologists have revealed that educational multimedia in the 
homes are not the likely choice for children's use in their homes unless the 
parents are also involved when using it. Having parents besides their children 
in such an activity is an idealistiC ambition. Very few parents have such a 
chance to be able to do that with their children. 
From the findings in this study it could be suggested that if parents, teachers, 
etc do plan to use multimedia CDs, some guidelines would be: 
a. Treat educational CDs as reference sources like having a set of 
encyclopaedia in a home, one or two on history, others on the 
sciences, geography, languages, dictionaries, etc. for children to look 
up for homework or any form of educational home activity. 
b. Buy edutainment CDs if the plan is to let children play them on their 
own. Some suggestions would be finding the ones that encourage 
them to role-play, be a pilot, an architect, a doctor, a parent, a 
teacher, etc. 
c. Add also some that allow them to construct, create something, bUild, 
and rebuild, etc. Suggestions to designers, e.g. in making the "Human 
Body" multimedia CD more appealing to children would be to let the 
children create their own "human", "play god", maybe for example, 
find ways that make children realise the reason why the stomach 
intestines were not placed in the upper part of the body, the logic 
about rain formation, what if the ecosystem is disturbed, etc. instead 
of giving them information after information, that they could read by 
flicking the pages of an information book. Trying to solve problems, 
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and building logic from critical reasoning, would definitely help children 
to learn and understand things rather than spoon-feeding them with 
information. 
Multimedia has great potential and 'u~ind it in a manner that could help 
children be engaged would realise this' potential. These suggestions restate 
the argument that children 'do learn through play'. Some do not totally agree 
with this statement. The question they pose :-'Y0uld be: how much of play time 
should be given, of what type, when, where and how? But, if the elements of 
what engages children are included in the educational design materials, at 
least, the time they are involved in free play is time well spent. 
10.10.3 Designing with Children 
Looking back finding answers about the best design for children is not only about 
including them in the design process, i.e. using them as Informants, testers or 
evaluators. It is not enough having them as design' partners, as the literature shows 
even when designing for adults, the ones that are most likely to be engaged with the 
system were those users that are involved in the design process. They are not 
therefore designing for "actual users" or "onlookers" or "outsiders". 
From the perspective of the model there are two more roles children could play in 
design. As design partners the children could have a chance to convey what they 
want in the application, to suggest goals they want the application to set for them or 
allow them to set and another'.' about the activity the children went through during 
the partnership. 
1. Setting goals 
As design partners the children will have a chance to convey their wishes to 
the designer's about what they want the application to do that will allow them 
to set goals that they would want to achieve if given the application. For 
example, if a question asked were, "What would you want the multimedia to 
let you do"? The reply might be, "to talk to me, answer my questions, allow 
me to draw something like a pencil, etc." Some things could be designed, like 
a voice recognition feature, a "drawing pen" of scriptures recognition feature, 
etc. but some might be impossible but could be compromised. The most 
315 
important task is to give the children opportunities to have tools that they can 
build something with in relation to these goals. What we have found out by 
. working with children as partners in developing a multimedia application is 
that the designers are still the designers • 
• ,. J 
We should not expect the children to be' the designers of a set of complicated 
tools. What comes out of the partnership is the ability to hear what the 
children want to enable them to manipulate the system in a certain kind of 
way. How that is done is by having the children tell the designers what they 
want which at times is difficult to achieve. So what they want to do is to get 
the children to point to the materials which possess the things they need. 
Some of these things may lead to other levels ofcompetence. 
2. The activity as design partners 
Putting the two contextual factors of giving a chance for them to role-play 
and to construct, as in the model, would mean wanting the children as design 
partners to be involved in the role play of constructing it. 
Taking the perspective of the model it could be predicted that children that 
were involved as design partners will be the ones that are most engaged by 
the system that is being developed. The literature has shown that participants 
of participatory design methods are the ones that most favour the system 
created for them. It is impossible and naive to suggest engaging all children 
in the world in the creation of an application. If that Is the case, the question 
is, what about the ones hot involved in the design? 
The whole activity of children as co-partners of developing something· is 
actually involving children in the constructing mode. From this research 
context it could be said that the fact that they could construct is what 
engages them. That is why children as designer partners look engaged in the 
project they are involved in. The trouble is they are the ones who have got 
that engagement but it will not necessarily transfer to the children outside. It 
is quite possible that what they are designing will only allow the outside 
children to be in a simulation mode. These other children will want the 
construct part of it too. The onlookers or actual users too want to be able to 
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change some of the elements in the system, so the designers must leave 
some tools in the system to enable the outside children or actual users to 
construct as well. 
It could be argued that having children as participants in design is quite a big issue 
and their involvement has a lot to do' with their ability to construct. The construct 
interactivity is very much like having children do their own design because it invites 
the children to participate in further development of these applications. Applying the 
engagement model to children who are design partners, we could anticipate that 
these children will be very engaged indeed during the course of the system's 
creation. 
A better practise for designers using this design approach, however, would be, at the 
end of the development, to allow other users the same chance and opportunities as 
their design partners so as to make actual users feel they are also part of the 
creation team themselves. That is why in "The Sims" the availability of a chat room, 
a design archive and an option to upload ones design to an e-group are important. 
It has expanded its networking capabilities even further thus maintaining its 
popularity; it gives its users the pride and satisfaction of making a statement of his 
or her own creation either to themselves or to others. 
It is useful to remember that, after all, the whole factor of being engaged is about 
fulfilling the inner deSire of being fully satisfied which, in most cases, never seems to 
reach an ultimate end. We can never get to satisfy everybody and if we reach a level 
of satisfaction it is only for tha~ instant in that situation. People are bound to move 
on to find another level of attai~ment and try to fulfil it. The problem will therefore 
be a never-ending problem. Designing systems to accommodate and support the 
ever-increasing aspirations of users is always going to be a challenge. 
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Statistical Results 
Chapter 7 
Study 3 - Testing the Engaging Multimedia Design Model 
(Kruskal-WaIlis Tests) 
. " 
DesCriptivesil,b,O.d 
.. 
Rating 0-10 tor No Interaction Mean 
Engagement at 5min Simuln Interaction Mean 
Construct Interaction Mean 
Rating 0-10 for No Interaction Mean 
Engagement at 10min Simuln Interaction Mean 
Construct Interaction Mean 
Rating 0-10 tor No Interaction Mean 
Engagement at 15min Simuln Interaction Mean 
Construct Interaction Mean 
Rating 0-10 tor No Interaction Mean 
Engagement at 20min Simuln Interaction Mean 
Construct Interaction Mean 
Rating 0-10 tor No Interaction Mean 
Engagement at 25min Sirriuln Interaction Mean 
Construct Interaction Mean 
Rating 0-10 tor No Interaction Mean 
Engagement at 30min Simuln Interaction Mean 
Construct Interaction Mean. 
Rating 0-10 tor No Interaction Mean 
Rating 0-10 tor No Interaction Mean 
a. Rating 0-10 tor Engagement at 35min is constant when CondHion = Simuln Interaction. K has 
been omitted. 'I 
.. 
7.75 
7.00 
8.38 
6.75 
8.00 
7.75 
5.50 
8.00 
8.25 
4.75 
9.38 
8.38 
2.75 
9.50 
9.25 
2.50 
9.75 
9.50 
2.13 
1.63 
b. Rating 0-10 for Engagement at 35min Is constant when Condition = Construct Interaction. It has 
been omitted. 
c. Rating 0-10 for Engagement at 40mln Is constant when Condition = Slmuln Interaction. K has 
been omitted. 
d. Rating 0-10 tor Engagement at 40min Is constant when Condition = Construct Interaction. It has 
been omitted. 
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Kruskal-Wallis Test 
Ranks 
.. N PvI~on I'Ionk 
Rating 0-10 for No Interaction 8 12.81 
Engagement at 5min Simuln Interaction . ,.1 8 . 10.00 
Construct Interaction 
.. 
8 14.69 
Total 24 
Rating 0-10 for No Interaction 8 10.00 
Engagement at 10min Simuln Interaction 8 14.00 
Construct Interaction 8 ... 13.50 
Total 24 . 
Rating 0-10 for No Interaction 8 7.31 
Engagement at 15min Simuln Interaction 8 14.75 
Construct Interaction 8 15.44 
Total 24 
Rating 0-10 for No Interaction 8 7.00 
Engagement at 20min Simuln Interaction 8 16.56 
Construct Interaction 8 13.94 
Total 24 
Rating 0-10 for No Interaction -' 8 5.94 
Engagement at 25min Simuln Interaction 8 16.63 
Construct Interaction 8 14.94 
Total 24 
Rating 0-10 for No Interaction 8 5.69 
Engagement at 30min Simuln Interaction 8 16.44 
Construct Interaction 8 15.38 
Total 24 
Rating 0-10 for No Interaction 8 5.50 
Engagement at 35min Simuln Interaction 8 16.00 
Construct Interaction 8 16.00 
Total I 24 
Rating 0-10 for No Interaction 8 5.50 
Engagement at 40min Simuln Intenlction 8 16.00 
Construct Interaction 8 16.00 
Total 24 
Appendix A 
Test StatisticS',b 
r.h;_ A' .. ~~" c" 
Rating 0-10 
for 
Engagement 1.909 2 .385 
at5min 
Rating 0-10 
for 
Engagement 1.559 2 .459 
at 10min 
Rating 0-10 
for 
Engagement 6.785 2 .034 
at 15min 
Rating 0-10 
for 
Engagement 8.256 2 .016 
at20min 
Rating 0-10 
for 
Engagement 12.622 2 .002 
at 25min 
Rating 0-10 
for 
Engagement 14.113 2 .001 
at30min 
Rating 0-10 
for 
Engagement 18.475 2 .000 
at 35min 
Rating 0-10 
for 
Engagement 18.667 2 .000 
at40min 
a. Kruskal Wallis Test 
b. Grouping Variable: Condition 
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.18 ~-------------------------------------, 
16 
14 
No Interaction Simuln Interaction Construct Interactn 
Condition 
Descriptives 
.. 
Mean for All No Interaction Mean 7.4688 
Engagement Simuln Interaction Mean 15.0469 
Construct Interaction Mean 14.9844 
Statistical Results 
Chapter 8 
Study 4 - A Study of Previous Experience 
Sims WE Group Versus Sims WOE Group 
AppendixB 
(Analyse - General Linear Model - Related Measures - Game type -time - Sims WE 
and Sims WOE - ) ... , 
Appendix B 
Within-Subjects Factors 
Measure' RANK 
Dependent 
GM TYPE TIME Variable 
1 1 RMIN5A 
2 RMIN10A 
3 RMIN15A 
4 RMIN20A 
5 RMIN25A 
6 RMIN30A 
7 RMIN35A 
8 RMIN40A 
2 1 RMIN5B 
2 RMIN10B 
3 RMIN15B 
4 RMIN20B 
5 RMIN25B 
6 RMIN30B 
7 RMIN35B 
8 RMIN40B 
Between-Subje'l'ts Factors 
Value Label 
SimsGame 1 SimsWE 
2 SimsWOE 
N 
4 
4 
Profile Plots 
GM_TYPE * Sims Game * TIME 
. ,.' 
'" c: 
m 
::;: 
Estimated Marginal Means of RANK 
At TIME = 1 5.5,----------------, 
5.oL----i 
ro 4.5 
c: 
.~ 
'" ::;: S~G~e 
-g 4.ol----__________ r~ I I O_m 
;f] 3.5+--_____________ ----< 
2 
Estimated Marginal Means of RANK 
At TIME = 2 I 
7,----------------, 
'" c: 
6 
m 5 
::;: 
<ii 
c: .~ 4 ________ 
::;: 
"0 $ 3 
'" .§
~ 2+--______________ ~ 
2 
Appendix B 
o SimsWOE 
SimsGame 
o SimsWE 
o SimsWOE 
AppendixB 
ii 
Appendix B 
Estimated Marginal Means of RANK 
At TIME = 3 
7 
. ,.' 
6 
(I) 
C 
<I! 5 Q) 
:. 
(ij 
c 
.~ 4 
<I! 
:. 
"0 
~ 3 
E 
~ 2 w 
2 
GM_TYPE 
Estimated Marginal Means of RANK 
At TIME = 4 
5.5,------------------, 
(I) 
C 
<I! 
Q) 
:. 
5.0 
co 4.5 
c 
.~ 
<I! 
:. 
"C 4.0 
~ 
E 
~ w 3.5.J-_______________ -l 
2 
Appendix B 
SimsGame 
o SimsWE 
o SimsWOE 
SimsGame 
o SimsWE 
o SimsWOE 
iii 
Appendix B 
. ,.1 
Estimated Marginal Means of RANK 
At TIME = 5 
6.0,-------------------, 
5.5 
~ 5.0 
'" Q) ::;; 
~ 4,5 
'e> 
:ll 4.0 
"0 
.l!l 
co 3,5 
E 
~ W 3.0 +-______________ ---1 
2 
r.lM TVPI= 
Estimated Marginal Means of RANK 
At TIME = 6 
6.0 
5.5 
Ul 5.0 
" 
'" Q) ::;; 
(ij 4.5 
" '2> 
'" 
4.0 ::;; 
"0 Q) 
ro 3.5 
E 
ti 3.0 W 
Appendix B 
SimsG 
o Siml 
o Sim! 
Sims Gan 
o Sims V' 
o Sims V' 
2 
GM_TYPE 
iv 
Appendix B 
5.2 
5,0 
en 4.8 
c: 
'" Q) 4.6 ::2: 
Cii 
.S 4.4 
Cl 
~ 
'" ::2: 4.2 
'0 
Q) 
-
'" 
4.0 E
"" en 3,8 W 
Estimated Marginal Means of RANK 
AtTIME=7 
. " 
2 
Estimated Marginal Means of RANK 
At TIME = 8 
5.2 .----------------~ 
\ 5.0 $-----'--------------$ 
en 4.8 
c: 
'" Q) ::2: 4.6 
Cii 
c 4.4 
'E> 
AppendixB 
Simi 
0 
0 
'" ::2: 4.2 Simi 
'0 
~ 0 
E 4.0 '1'----------------$ 
~ 
w 3,8 +------------------1 o 
2 
GM TYPE 
v 


